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Preface

I have been involved in the construction industry in the UK and overseas

for over 45 years, both at project level in planning and project positions

and in head office organisations in managerial roles. During this time, and

in particular during the last 20 years, which I have primarily spent

involved in time-related disputes and claims, I have become increasingly

aware of the lack of a comprehensive, easy-to-understand, practical and

‘down-to-earth’ reference book for those involved in the preparation and

assessment of extensions of time and prolongation claims.

The views expressed by me in this book represent many years’

experience of looking at projects that have gone wrong and resulted in a

dispute or disputes between the parties. In practice many projects are com-

pleted without major claims and, where these do occur, they are settled

promptly and professionally without escalating into a formal dispute.

Unfortunately, a claim that evolves into a formal dispute often stretches

the resources of the parties and their consultants, and this added financial

pressure does not facilitate resolution of the dispute.

Many construction firms, large and small alike, lack staff with the skills

required to produce well-presented extension of time submissions and

time-related delay claims. Similarly, the receiving party, architect, engineer

or employer, often lacks the in-house skills to review such submissions and

claims thoroughly, and delays making a proper decision or resorts to

external consultants for assistance.

A criticism I have with many books dealing with time-related claims is

that they answer all the simple questions, but often avoid the thorny issues

of ‘who owns the float’ and ‘concurrency’. This book deals with these

issues in detail and offers pragmatic advice.

Finally, this book aims to provide guidance and practical help in

preparing extension of time submissions and time-related delay claims.

Roger Gibson

Summer 2007
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Introduction





1 The aims of this book

There are a number of excellent books on construction claims; and many

other construction books that devote sections and chapters to construction

claims. However, the majority of these works give very little guidance on

the preparation of time-related delay claims, and even less guidance on the

preparation of extension of time submissions.

Throughout this book the term ‘delay analysis’ is used, being a generali-

sation to cover both extension of time submissions and the time-related

aspects of delay claims. Although there are various sophisticated delay

analysis techniques around today, in its essence delay analysis is a fact-

based process.

The aim here is to provide this guidance, particularly in relation to

extension of time submissions. The contents of this volume are intended to

outline the information and practical details to be considered when formu-

lating extension of time submissions and time-related delay claims.

One of the recurring themes is good record keeping on projects. While a

lack of progress-related records may not be fatal to a claim, it does make

reaching a reasonable settlement an uphill battle. Readers will observe my

continuing advice on good record keeping.

The book has been arranged in six parts, or sections:

Part I, ‘Introduction’, details general principles relating to extensions of

time, delay claims and the SCL protocol.

Part II, ‘Programmes and record keeping’, deals with the fundamental

matter of the project programme, together with the associated matter

of record keeping during the project.

Part III, ‘Contracts and case law’, looks at the relevant time-related clauses

in the JCT and NEC contracts, plus case law concerning time-related

issues.

Part IV, ‘The “thorny issues” ’, deals with the ‘thorny issues’ that appear in

many extension of time submissions, namely, (i) float, (ii) concurrency,

(iii) acceleration and (iv) time at large.

Part V, ‘Extensions of time’, gives details of the various extension of

time/delay analysis techniques together with some worked examples.



Part VI, ‘Prolongation claims (and time-related costs)’, gives details of the

claim heads for a prolongation claim together with some worked

examples.

A brief synopsis of the contents of each section

Part I: ‘Introduction’

The chapters on ‘Extensions of time’ and ‘Prolongation claims’ give brief

overviews of these important subjects, while the final chapter in the

section, ‘The SCL protocol’, highlights the core principles of the protocol

together with the author’s views and opinion on these and the other sec-

tions of the protocol.

Part II: ‘Programmes and record keeping’

Although this section primarily considers the project programme and

record keeping, it begins with a chapter covering the background and

history of planning. Following this are four chapters concerning program-

ming and programmes. The final chapter gives advice on record keeping

during the project.

Part III: ‘Contracts and case law’

The second chapter in this section reviews the time-related clauses of the

two most popular forms of contract in the UK, namely the Joint Contracts
Tribunal’s 2005 edition (JCT) and The New Engineering Contract 3rd
edition (NEC).

The remaining chapters, under the headings of ‘case law’ refer to cases

from 1952 to 2005 held initially in the Official Referees Court, and then

the Technology and Construction Court. This review of some 15 cases

highlights the time-related issues of each dispute followed by a comment-

ary reviewing the important issues such as concurrency, float and delay

analysis methodology.

Part IV: ‘The “thorny issues” ’

There are many ‘thorny issues’ in the construction dispute arena which

could have been included in this section. However, the four issues selected

are considered to be the thorniest, if that is the correct phrase, and a

chapter is dedicated to each one.

They are float, concurrency, mitigation and acceleration, and time at

large.

4 Introduction



Part V: ‘Extensions of time’

This section reviews and discusses the various types of Delay Analysis

methods and techniques. The final chapters give worked examples of

prospective analysis and retrospective methods; the techniques chosen are

‘time impact’ and ‘windows’ methods of analyses.

Part VI: ‘Prolongation claims (and time-related costs)’

This final section looks first at the contractual requirements and conditions

for monetary compensation for time-related delays. This is followed by a

chapter detailing the various ‘heads’ of a prolongation claim, followed by

worked examples.

The author hopes that this book will provide useful guidance for those

responsible for preparing extension of time submissions and time-related

delay claims as well as for those dealing with them, the aim being that they

can be resolved amicably, professionally and without either party being

seriously disadvantaged.

The aims of this book 5



2 Extensions of time

Just when you thought you knew all there is to know about how to

prepare or analyse extension of time (EOT) claims, identify critical paths

in programmes, and support your conclusions with well-reasoned argu-

ments supported by the facts, something new comes along. Over the

past 20 years extension of time methodologies have grown more

sophisticated.

Delay analysis has evolved from crude hand-drawn charts in the early

years of CPM to sophisticated modelling of impacts and delays using com-

puters and state-of-the-art software. However, more recently, that very

software has received criticism for allowing shrewd manipulation of the

programme and analysis to favour a particular party.

Awarding extensions of time under a construction contract ought to be

easy.

If the form is JCT 2005, the contractor notifies of a delay and the

reason for it. The contract administrator reviews the application and, if

they believe it to be the result of a ‘relevant event’, they award a fair and

reasonable extension of time and fix a later date for completion of the

project. The NEC contract has a more structured compensation event pro-

cedure and is specific about the programme information that has to be

provided, so should achieve an answer more easily.

Most of the time these processes are applied fairly well, although there

are often difficulties when contract administrators do not comply with the

time scales for making the awards set out in the standard contracts: 12

weeks for the JCT, usually two weeks with the NEC. Unfortunately, the

majority of EOT disputes concern the contract administrator’s assessment

technique or lack thereof. Most contractors have had experience of their

EOT submissions being assessed through a ‘wet finger in the air’ and/or a

quick guess at what ‘they can get away with’ technique, rather than the

application of a logical and analytical method involving the programme

and a critical path analysis-based technique.

EOT submissions are common sources of construction disputes. Sub-

missions/claims for extensions of time on construction projects are made

by a contractor to:



1 avoid/reduce liquidated damages that could otherwise arise; and/or

2 establish an entitlement to monetary compensation during the

extended period.

Extension of time clauses should be drafted so as to include for all delays

which may be the responsibility of the employer. Then, if the employer,

either personally or through his architect or professional team, hinders the

contractor in a way which will delay the date for completion, the architect

will have the power to fix a new completion date and thus preserve the

employer’s right to deduct liquidated damages.

If the employer intends that liquidated damages are to be payable if the

contractor fails to complete the works, then a date for completion must be

stipulated in the contract. That is because there must be a definite date

from which to calculate liquidated damages. There is an implied term in

every contract that the employer will do all that is reasonably necessary to

co-operate with the contractor and that he will not prevent him from per-

forming. In this respect, the employer also has a duty to ensure that the

architect and other professional team members employed by him carry out

their duties properly. Alongside the implied term of co-operation, there is

an implied term that neither party, employer or contractor, will do any-

thing to hinder or delay performance by the other.

The meaning and purpose of liquidated damages

Construction contracts usually have a time or date by which the contractor

must complete the work. The importance of a prescribed time or date for

completion is that it facilitates a claim by the employer for damages for

delay by the contractor in finishing the work. If there is no prescribed time,

the law implies a term that the contractor must complete within a reason-

able time. Therefore, the existence of an agreed time is very important for

the employer. On the other hand, contractors prefer a reasonable time.

Linked to the problem of proving when the contractor is in breach for

delay in achieving the date for completion is the problem of proving what

damage was caused to the employer by the contractor’s breach. To over-

come this, most forms of contract have a provision for the parties to agree

upon a daily, weekly or monthly amount as damages for delay by the con-

tractor. This amount is called liquidated and ascertained damages (LADs).

The main purpose of LADs is to stipulate the employer’s entitlement to

damages for the contractor’s breach of the obligation to complete by the

agreed date. Even if the employer’s actual damages exceed the LADs,

the employer cannot recover more by way of damages. Similarly, if the

employer’s actual damages amount to less than the LADs, the employer

can still recover LADs.

Extensions of time 7



3 Prolongation claims

It is generally accepted that failure to give notice of delay for extensions of

time purposes is not usually fatal to an extension of time claim. However,

failure to give notice in accordance with the contract in respect of addi-

tional payment, e.g. prolongation, or loss and expense, claims, may bar or

severely prejudice a claim.

Damages act as a means of compensating an innocent party for loss or

harm suffered as a result of another party’s breach of contract. The gener-

ally accepted rule is that contractual damages should be sufficient to com-

pensate for such losses as may fairly and reasonably be considered as

arising from the breach of contract.

In order to justify entitlement to damages for breach of contract, the

injured party will have to prove that:

• the breach actually causes loss;

• the particular loss is recognised as giving an entitlement to compensa-

tion;

• the loss is not too remote;

• the quantification of compensatory damages is fair and reasonable

under the circumstances.

The burden of proving that the breach has actually caused loss rests with

the claimant, and he will need to produce contemporary records in support

of the claim. The quantification of damages must be based upon factual

records and not upon theoretical calculations.

There is a mistaken belief in the construction industry that after an

extension of time has been granted there is an automatic entitlement to the

recovery of loss and expense.

Under the JCT 2005 form of contract extensions of time and recovery

of loss and expense are dealt with under separate clauses. For example, in

the JCT 2005 Standard Building Contract with Quantities, section 2,

clauses 2.26 to 2.29 inclusive, deal with extensions of time; while loss and

expense is dealt with under section 4, clauses 4.23 to 4.26.

Under the NEC form of contract the situation is somewhat different.



This contract includes core clause 6 entitled ‘Compensation events’,

and under this clause a contractor is entitled to the resultant time and

money.

It is common practice for decisions and awards on extensions of time to

be made and issued before considering prolongation claims. Once an

extension of time has been awarded, the intention of most construction

contracts is for the contractor to be reimbursed for the additional costs

which have resulted from the employer-responsible delays. Basically, this

involves a comparison between the contractor’s actual costs incurred and

what the contractor’s costs would have been had no delay occurred.

When should the delay costs be evaluated?

If, for example, a critical delay occurs to the external envelope works, await-

ing details for the external windows, and the contractor is awarded a six-

week extension of time, for what period should the delay or prolongation

costs be evaluated? Should it be the contractor’s costs associated with the six

weeks on site following the original contract completion date, or would a

more accurate evaluation be achieved by assessing the costs incurred during

the six-week period when the information was late in arriving?

The Society of Construction Law’s ‘Delay and Disruption Protocol’

offers good advice on this matter in paragraphs 1.11.2 and 1.11.3,

Arguments commonly arise as to the time when recoverable prolonga-
tion compensation is to be assessed: is it to be assessed by reference to
the period when the Employer Delay occurred (when the daily or
weekly amount of expenditure and therefore compensation may be
high) or by reference to the extended period at the end of the contract
(when the amount of compensation may be much lower)?

The answer to this question is that the period to be evaluated is that
in which the effect of the Employer Risk Event was felt.

This is a sensible solution, and it is recommended that it is followed.

Finance charges

A contractor’s prolongation, or loss and expense, claim will invariably

include a sum in respect of finance charges, the argument being that they

have been ‘underpaid’ for considerable periods of time, which has necessit-

ated borrowing to make up the shortfall or, if money has been taken off

the deposit, there has been a subsequent loss of interest.

It is clear from established case law that contractors are entitled to

finance charges as part of their prolongation, or loss and expense, claims.

However, the contractor will still need to show that the loss was actually

suffered.

Prolongation claims 9



The ‘heads’ of a prolongation, or loss and expense, claim

Time-related claims are, as the phrase implies, derived from the time

analysis, which has identified: (i) prolongation to the contract period, and

(ii) other non-critical delays to work activities.

Both of these elements should be included in a prolongation claim,

which under the JCT form of contract is referred to as a ‘loss and expense’

claim.

10 Introduction



4 The SCL protocol

In October 2002, the Society of Construction Law (SCL) published its

‘Delay and Disruption Protocol’. This protocol provides guidance to

people dealing with submissions for extension of time and delay claims,

both during a contract and after completion of the works. The protocol

runs to some 82 pages and was drafted by a group of experts from all sec-

tions of the construction industry.

The protocol envisages that decision-takers (e.g. contract administra-

tors, adjudicators, dispute review boards, arbitrators, judges) may find it

helpful in dealing with time-related issues.

There are 21 ‘core statements of principle’ in the protocol. These are:

1 Programme and records; to reduce the number of disputes relating to
delay, the Contractor should prepare and the Contract Administrator
(CA) should accept a properly prepared programme showing the
manner and sequence in which the Contractor plans to carry out the
works. The programme should be updated to record actual progress
and any extensions of time (EOTs) granted. If this is done, then the
programme can be used as a tool for managing change, determining
EOTs and periods of time for which compensation may be due. Con-
tracting parties should also reach a clear agreement on the type of
records that should be kept.

2 Purpose of extension of time; the benefit to the Contractor of EOT is
only to relieve the Contractor of liability for damages for delay
(usually liquidated damages (LDs)) for any period prior to the
extended contract completion date. The benefit of an EOT for the
Employer is that it establishes a new contract completion date, and
prevents time for completion of the works becoming ‘at large’.

3 Entitlement to extension of time; applications for EOT should be
made and dealt with as close in time as possible to the delay event that
gives rise to the application. The Contractor will potentially be enti-
tled to an EOT only for those events or causes of delay in respect of
which the Employer has assumed risk and responsibility (called in the
Protocol ‘Employer Risk Events’). The parties should attempt so far as



possible to deal with the impact of ‘Employer Risk Events’ as the
work proceeds, both in terms of EOT and compensation.

4 Procedure for granting extension of time; the EOT should be granted
to the extent that the Employer Risk Event is reasonably predicted to
prevent the works being completed by the then prevailing contract
completion date. The goal of the EOT procedure is the ascertainment
of the appropriate contractual entitlement to an EOT; the procedure is
not to be based on whether or not the Contractor needs an EOT in
order not to be liable for liquidated damages.

5 Effect of delay; for an EOT to be granted, it is not necessary for the
Employer Risk Event already to have begun to affect the Contractor’s
progress with the works, or for the effect of the Employer Risk Event
to have ended.

6 Incremental review of extension of time; where the full effect of an
Employer Risk Event cannot be predicted with certainty at the time of
initial assessment by the CA, the CA should grant an EOT for the
then predictable effect. The EOT should be considered by the CA at
intervals as the actual impact of the Employer Risk Event unfolds and
the EOT increased (but not decreased, unless there are express con-
tract terms permitting this) if appropriate.

7 Float, as it relates to time; unless there is express provision to the con-
trary in the contract, where there is remaining float in the programme
at the time of an Employer Risk Event, an EOT should only be
granted to the extent that the Employer Delay is predicted to reduce
to below zero the total float on the activity paths affected by the
Employer Delay.

8 Float, as it relates to compensation; if as a result of an Employer
Delay, the Contractor is prevented from completing the works by the
Contractor’s planned completion date (being a date earlier than the
contract completion date), the Contractor should in principle be enti-
tled to be paid the costs directly caused by the Employer Delay,
notwithstanding that there is no delay to the contract completion date
(and therefore no entitlement to an EOT), provided also that at the
time they enter into the contract, the Employer is aware of the Con-
tractor’s intention to complete the works prior to the contract comple-
tion date, and that intention is realistic and achievable.

9 Concurrent delay – its effect on entitlement to extension of time;
where Contractor Delay to Completion occurs or has effect concur-
rently with Employer Delay to Completion, the Contractor’s concur-
rent delay should not reduce any EOT due.

10 Concurrent delay – its effect on entitlement to compensation for pro-
longation; if the Contractor incurs additional costs that are caused
both by Employer Delay and concurrent Contractor Delay, then the
Contractor should only recover compensation to the extent it is able
to separately identify the additional costs caused by the Employer

12 Introduction



Delay from those caused by the Contractor Delay. If it would have
incurred the additional costs in any event as a result of Contractor
Delays, the Contractor will not be entitled to recover those additional
costs.

11 Identification of float and concurrency; accurate identification of float
and concurrency is only possible with the benefit of a proper pro-
gramme, properly updated.

12 After the event delay analysis; the Protocol recommends that, in decid-
ing entitlement to EOT, the adjudicator, judge or arbitrator should so
far as is practicable put him/herself in the position of the CA at the
time the Employer Risk Event occurred.

13 Mitigation of delay and mitigation of loss; the Contractor has a
general duty to mitigate the effect on its works of Employer Risk
Events. Subject to express contract wording or agreement to the con-
trary, the duty to mitigate does not extend to requiring the Contractor
to add extra resources or to work outside its planned working hours.
The Contractor’s duty to mitigate its loss has two aspects – first, the
Contractor must take reasonable steps to minimise its loss; and
second, the Contractor must not take unreasonable steps that increase
its loss.

14 Link between extension of time and compensation; entitlement to an
EOT does not automatically lead to entitlement to compensation (and
vice versa).

15 Valuation of variations; where practicable, the total likely effect of
variations should be pre-agreed between the Employer/CA and the
Contractor, to arrive if possible at a fixed price of a variation, to
include not only the direct costs (labour, plant and materials) but also
the time-related costs, an agreed EOT and the necessary revisions to
the programme.

16 Basis of calculation of compensation for prolongation; unless
expressly provided for otherwise (e.g. by evaluation based on contract
rates), compensation for prolongation should not be paid for anything
other than work actually done, time actually taken up or loss and/or
expense actually suffered. In other words, the compensation for pro-
longation caused other than by variations is based on the actual addi-
tional cost incurred by the Contractor. The objective is to put the
Contractor in the same financial position it would have been if the
Employer Risk Event had not occurred.

17 Relevance of tender allowances; the tender allowances have limited
relevance for the evaluation of the costs of prolongation and disrup-
tion caused by breach of contract or any other cause that requires the
evaluation of additional costs.

18 Period of evaluation of compensation; once it is established that com-
pensation for prolongation is due, the evaluation of the sum due is
made by reference to the period when the effect of the Employer Risk

The SCL protocol 13



Event was felt, not by reference to the extended period at the end of
the contract.

19 Global claims; the not uncommon practice of contractors making
composite or global claims without substantiating cause and effect is
discouraged by the Protocol and rarely accepted by the courts.

20 Acceleration; where the contract provides for acceleration, payment
for the acceleration should be based on the terms of the contract.
Where the contract does not provide for acceleration but the Con-
tractor and the Employer agree that accelerative measures should be
undertaken, the basis of payment should be agreed before the accel-
eration is commenced. It is not recommended that a claim for so-
called constructive acceleration be made. Instead, prior to any
acceleration measures, steps should be taken by either party to have
the dispute or difference about entitlement to EOT resolved in
accordance with the dispute resolution procedures applicable to the
contract.

21 Disruption; disruption (as distinct from delay) is disturbance, hin-
drance or interruption to a Contractor’s normal working methods,
resulting in lower efficiency. If caused by the Employer, it may give
rise to a right to compensation either under the contract or as a breach
of contract.

Further background and guidance on each of the 21 core principles is con-

tained in the four ‘guidance sections’, which are:

i Section 1: Guidelines on the protocol’s position on core principles and

on other matters relating to delay and compensation.

ii Section 2: Guidelines on preparing and maintaining programmes and

records.

iii Section 3: Guidelines on dealing with extensions of time during the

course of the project.

iv Section 4: Guidelines on dealing with disputed extension of time issues

after completion of the project – retrospective delay analysis.

Observations

First, I present some observations on the core principles,

1 Core principles 2 to 6: Extensions of time

The position on extensions of time is generally good and the advice is

sound, although fairly general in nature.

2 Core principle 7: Float, as it relates to time

One of the more controversial principles in the protocol, the nub of

this principle is,

14 Introduction



i Should the contractor be awarded an extension of time and so pre-

serve the float period for its own use; or

ii Should no extension of time be awarded on the basis that the

employer’s delay is simply absorbing float and not impacting the

contractual completion date?

The protocol’s recommendation is that float is available to the project.

In other words, it is available to whichever party uses it first; contactor

or employer.

3 Core principle 8: Float, as it relates to compensation

Where a contractor plans to complete before the contract date for

completion, the protocol recommends that he is entitled to compensa-

tion, but not an extension of time, if he is prevented from completing

to his own planned date, but finishes before the contract date for com-

pletion. This is a complicated topic. However, the basic recommenda-

tion must be rejected. The position is that in deciding this question all

the circumstances must be taken into account.

4 Core principle 9: Concurrent delay – its effect on entitlement to exten-

sion of time

The protocol’s approach seems to be to take a particular position on

the subject of concurrency on the basis that it is a complex topic and a

compromise situation is necessary. A basic principle is that no concur-

rent cause of delay which is the result of any fault of the contractor

should reduce the extension of time to which he would otherwise be

entitled. This approach basically follows the ‘prevention principle’ of

English law where an employer cannot take advantage of its own

breach of contract, by imposing liquidated damages on the contractor.

5 Core principle 13: Mitigation of delay and mitigation of loss

A clear exposition of the situation. More could have been said in the

protocol about the contractor’s rights, or otherwise, to claim reason-

able costs of mitigation.

6 Core principle 15: Valuation of variations

The protocol recommends a mechanism similar to the current JCT

price statement for dealing with the valuation of variations and associ-

ated extension of time and loss and expense.

7 Core principle 16: Basis of calculation of compensation for prolonga-

tion

It is rightly stressed that ascertainment must be based on actual addi-

tional costs incurred by the contractor. However, there appears to be

some confusion between a contractor’s claims for loss and expense

under the contract machinery and claims for damages for breaches of

contract. The former are reimbursable under most standard forms of

contracts while the latter, being a claim outside the contract, are not

so reimbursable.

8 Core principle 17: Relevance of tender allowances
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It is refreshing to see that the protocol considers that tender

allowances have little or no relevance to the evaluation of the costs of

prolongation or disruption.

9 Core principle 19: Global claims

It is good to see that global claims are discouraged.

10 Core principle 20: Acceleration

This is a broadly correct interpretation of the position, but the refer-

ence to the possibility of accelerating by instructions about hours of

working and sequence of working is to be doubted.

11 Core principle 21: Disruption

The definition of disruption does not adequately explain that disrup-

tion can also refer to a delay to an individual activity not on the crit-

ical path where there is no resultant delay to the date for completion.

The protocol also states that most standard forms do not expressly

deal with disruption; that, of course, is true. However, the JCT forms

refer to regular progress being materially affected. That appears to be

broad enough to encompass both disruption and prolongation.

The protocol’s ‘Guidance section 2’ deals with guidelines on preparing and

maintaining programmes and records. However, there is not a great deal

of guidance on maintaining records generally.

Stress is placed on obtaining an ‘accepted programme’; that is a pro-

gramme agreed by all parties. There are several problems with this.

Perhaps the foremost is that the architect will be unlikely to have the req-

uisite skills and/or experience or indeed the information required to accept

the contractor’s programme. He is probably capable of questioning parts

of it, but highly unlikely to be possessed of sufficient information to be

able to satisfy himself that the programme is workable. The protocol,

rightly, accepts that the contractor is entitled to construct the building in

whatever manner and sequence he pleases, subject to any sectional comple-

tion or other constraints. The protocol states,

Acceptance by the CA merely constitutes an acknowledgement by the
CA that the Accepted Programme represents a contractually compli-
ant, realistic and achievable depiction of the Contractor’s intended
sequence and timing of construction of the works.

This is placing a responsibility on the architect (or CA as the protocol

prefers) which he is not required to carry. There appears to be no need for

a programme to be accepted. It is sufficient if the contractor puts one

forward as the programme to which he intends to work. The architect is

entitled to question any part which appears to be clearly wrong or

unworkable. But, in the light of the contractor’s insistence that he can and

will carry out the works in accordance with the submitted programme, it is

difficult to refuse a programme unless firm objections can be raised.
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The protocol also recommends that the ‘accepted programme’ be

updated with progress at intervals of one month, and more frequently on

complex projects.

The protocol describes the updating process as follows:

Using the agreed project planning software, the Contractor should
enter the actual progress on the Accepted Programme as it proceeds
with the works, to create the Updated Programme. Actual progress
should be recorded by means of actual start and actual finish dates for
activities, together with percentage completion of currently incomplete
activities and/or the extent of remaining activity durations. Any
periods of suspension of an activity should be noted in the Updated
Programme. The monthly updates should be archived as separate elec-
tronic files and the saved monthly versions of the Updated Programme
should be copied electronically to the CA, along with a report describ-
ing all modifications made to activity durations or logic of the pro-
gramme. The purpose of saving monthly versions of the programme is
to provide good contemporaneous evidence of what happened on the
project, in case of dispute.

All of this is good and sensible advice.

‘Guidance section 3’ gives guidelines for dealing with extensions of time

during the course of the project. It provides much good practical advice

including the importance of calculating extensions of time by means of

various programming techniques. Although every architect should be

familiar with such techniques, careful consideration should be given to the

aptness of any particular technique in a given situation.

The protocol suggests that extensions of time should be made as close

in time to the delaying event, and that these are dealt with promptly by the

CA. The protocol recommends that ‘the “Updated Programme” should be

the primary tool used to guide the CA in determining the amount of the

EOT’.

Again sound advice, with one proviso; the facts surrounding the alleged

delay event(s). As Mr Justice Dyson noted in his judgment on the Henry

Boot Construction v. Malmaison Hotel case, ‘It seems to me that it is a

question of fact in any case, as to whether a relevant event has caused, or

is likely to cause, delay to the works beyond the completion date.’

‘Guidance section 4’ deals with disputed extensions of time after com-

pletion of the project, and spends some time examining the different types

of analysis that can be employed.

Conclusion

The protocol sets out ways of dealing with delays and disruption. Most of

it is in line with what is generally understood to be the law on these
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matters. However, in some instances, the protocol steps outside this

boundary in order to suggest what it clearly considers to be a simpler or

fairer way of dealing with the practicalities. All parties involved in con-

struction contracts must be aware that the protocol does not take prece-

dence over the particular contract in use unless it is expressly so stated in

the contract itself. Therefore, the protocol’s recommendations should be

viewed with caution.

It will be of no avail for the architect, contract administrator or

employer to argue that he has acted strictly in accordance with the proto-

col if the contract prescribes action of a different sort.
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Programmes and record
keeping





5 Background and history of
planning

From earliest recorded times groups of people have been organised to

work together towards planned goals and planners co-ordinated and con-

trolled their efforts to achieve desired outcomes.

The early days

Considerable planning skills were required by, for example, the ancient

Egyptians to build their pyramids, the ancient Chinese to build the Great

Wall of China, and the Romans when building their roads, aqueducts and

Hadrian’s Wall.

These time-enduring construction projects required large amounts of

human effort with planning, organisation and co-ordination; and all with

no computers, faxes or combustion engine!

After the fall of the Roman Empire, the great Dark Ages descended, and

it was not until the mechanical clock and Guttenberg’s moveable typefaces

were invented, that any further major development in ‘planning’ was

forthcoming. The clock, invented by Heinrich von Wych in Paris in 1370,

permitted accurate work measurement. The printing press enabled com-

munication by the printed word; and it was while at an early version of the

Octoberfest that Guttenberg visualised the technique of combining the

small dies used for coin-punching with the mechanics of a wine press. This

produced a printed page, made up of moveable individual letters, rather

than a single engraved block.

Developments in planning and production management then began. In

1436 a Spanish visitor to the Arsenal of Venice reported:

And as one enters the gate there is a great street on either hand with
the sea in the middle. On one side are windows opening out of the
house of the arsenal, and the same on the other side, and out came a
galley towed by a boat, and in the windows they handed out to them,
from one the cordage, from another the ballistics and mortars, and so
from all sides everything which was required. When the galley had
reached the end of the street all the men required were on board,



together with the complement of oars, and she was equipped from end
to end.

This was an example of the planning of a production line, half a millen-

nium before Henry Ford!

It was not until the First World War that simple barcharts were used by

the British army for planning military exercises. Then some 15 years later,

in 1930, construction began on the Empire State Building, which on com-

pletion was the tallest building in the world and remained so for over 40

years. However, during its construction it was a marvel of programming

excellence, the works being elaborately planned and programmed by

Andrew Eken, the chief engineer of the contractor. The site in downtown

Manhattan was very congested with virtually no lay-down areas. Material

deliveries were carefully planned to coincide precisely with the installation

works. Another impressive fact about this project is that the building’s

56,000 tons of structural steel were erected in six months at the remark-

able rate of 4.5 floors per week, again without the aid of a CPM pro-

gramme or a computer!

Modern times

Mention ‘planning’ to the average person nowadays, and he or she will

think of a barchart, which is the most common form of visually represent-

ing a project. The barchart is strictly speaking a Gantt Chart, named after

its inventor, Henry Laurence Gantt, an American engineer. He is the first

known person to publish a plan in a barchart format – and probably the

first to be told off for a project not going to plan!

The Gantt Chart, for which Henry will be remembered, is a visual

display chart used to present a schedule or programme of activities. It is

based on time, rather than quantity, volume or weight. In other words, a

Gantt Chart is a horizontal barchart that graphically displays time rela-

tionships. In effect, it is a ‘scale’ model of time because the bars are differ-

ent lengths depending upon the amount of time they represent. Gantt

Charts have been around since the early 1900s and provide a method of

determining the sequence of events and time required to achieve a given

objective.

The critical path method (CPM)

The next major development in ‘planning’ was the advent of PERT and the

emergence of critical path method (CPM) programmes.

PERT is an acronym of ‘Project Evaluation and Review Technique’, and

is a variation on CPM programmes that takes a more sceptical view of

activity durations. To follow this technique, for each activity you estimate:

(i) the shortest possible time the activity will take; (ii) the most likely
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length of time for the activity; and (iii) the longest time that might be taken

if the activity takes longer than expected. Using the following formula, the

duration for each activity is calculated thus:

Shortest time (i) + 4 � most likely time (ii) � longest time (iii)\6

Using the PERT technique helps to bias activity durations away from the

unrealistically short time scales sometimes assumed.

CPM programming has been around since the 1950s. The first known

use appears to be in North America by E.I. DuPont Nemours Co., which

developed a CPM programme in 1956 for construction of its $10 million

chemical plant in Kentucky. The CPM was run on a large mainframe com-

puter, called a UNIVAC, some 25 feet high and 50 feet in length contain-

ing 5,000 tubes and 18,000 crystal diodes.

The type of CPM used in those days was the Activity Diagram Method

(ADM) form of network.

However, the first high-profile application of a CPM was the Polaris

project in 1957. The team on this huge project had to understand the

development process for the most complex machine ever devised by man.

Seeking a technique that would get the missile developed and into action,

management consultants Booz, Allen and Hamilton used the Critical Path

Method to draw their maps of time. Polaris went on to hit the target of

‘time’. Everyone celebrated the new behemoth, and the modern version of

‘planning’ was truly born.

The use of computers and planning software

CPM, preceded by its reputation, spread to other industries and to other

environments. In the early 1970s, CPMs were run on mainframe computer

systems, which few people owned. The rest of us rented time at a now

extinct breed of companies known as ‘computer bureaux’. The procedure

was that, after hiring time at a computer bureau that was running a critical

path software programme, such as Projacs, we worked alongside a data

entry person (and it was always a woman in those days). From our data

entry sheets, she would type an incomprehensible series of characters and

numbers into on-screen forms to create a series of punch cards. These were

fed into the mainframe computer and processed. The result was a printout

of our project plan, often containing thousands of tasks or activities, and

requiring long corridor walls for the huge printouts of green-and-white

striped paper containing the network diagram. Computer people in the

1970s all had white coats, little white hats and a supercilious smile. Nowa-

days, only the white coats and hats have gone.

In the 1980s, a great advance in computing took place in a garage in

California; Steve Jobs was astounding the techie world with his Apple II.

The Apple II, a small computer that sat on a desktop, changed many
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people’s lives. A huge push was given to the personal computer industry

when IBM developed the PC. PCs sprouted everywhere and computer

packages and planning software, such as MicroPert, were specially written

for the new PCs. Critical path diagrams increasingly took a backseat as far

simpler barcharts were quickly and easily drawn by the new software.

The advent and development of personal computers and planning soft-

ware packages specially written for them allowed the planning of a large

construction project to be done on site. The other effect was that these

affordable, small computers and planning systems spread into other indus-

tries and onto smaller projects. Critical path diagrams and barcharts

appeared on walls in offices throughout the world.

Precedence Diagram Method Networks (PDMs)

At the turn of the millennium, the Precedence Diagram Method (PDM)

supplanted the Arrow Diagram Method (ADM) form of network as the

preferred planning method for CPMs.

The Precedence Diagram Method was developed in the early 1960s by

an American company, H.B. Zachary, in conjunction with IBM. It was

common in the 1970s and 1980s for planning software programmes to

accept and perform calculations for either ADM or PDM networks.

However, from the 1990s new software was written only for PDM net-

works. For example, when Primavera software writers created a Windows

version, they opted to use PDM as the platform for the programme.
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6 Planning and programming

Time is money, so the old adage says. However, poor planning/program-

ming still ranks in most surveys within the top three problem areas that

lead to project failure.

Therefore the ‘planning’ of a project is a necessity for success; and one

would expect that, in this day and age, with computers and planning soft-

ware available to assist project managers and planners, delays would have

been significantly reduced. However, results reveal that the opposite is

true.

Time is money; therefore planning shouldn’t be ignored. Sadly, the

statement that ‘if you fail to plan, then you plan to fail’ is often true, and

sadly too many planners nowadays rely solely on a bit of computer soft-

ware for ‘planning’. The manner in which computers and planning soft-

ware deal with activity logic and relationships through an interactive

screen is an improvement from the days of creating a network programme

through punch cards. However, it also encourages planners to generate

programmes with illogical activity relationship links; and often this ill-con-

ceived planning is a hindrance in time-related disputes.

Planning and programming are two separate functions, but are often

linked together under the general term of ‘planning’. However, before you

prepare a programme, you must have a plan.

Planning

To plan a project means to identify the tasks or work activities to be per-

formed and logically interrelate them. The question of time for perform-

ance and resources required are answered as part of the programming

function.

The first stage is a broadbrush approach, and it is best to start with a

blank piece of paper – not a computer.

Take a six-storey concrete-framed commercial building for example.

First assess how long it will take for the main elements, i.e. (i) substructure

works before starting superstructure work, (ii) superstructure work, (iii)

envelope and cladding, (iv) services works, (v) internal finishes.



For example, let’s say the three main tasks in the substructure work are

bulk excavation, piling, and concrete works being pile caps, ground beams

and ground floor slab. Taking a broadbrush approach, these are assessed

as two weeks, four weeks and six weeks respectively. However, the

planner, using his experience, allows for overlapping between these main

stages and his conclusion is that work to the concrete frame superstructure

can begin ten weeks after starting the bulk excavation.

The next key element, superstructure, is approached in a similar

fashion. However, for this element, the key is the cycle time for a typical

floor of 400m2. Now the planner has to go into more detail, to assess how

long to follow for fixing the formwork and reinforcement for this area of

concrete slab. He also has to take into consideration crane hook-time; that

means how many lifts the single tower crane positioned in the central core

area must perform. For the example we are using it is probably the crane

hook-time that is the governing factor in assessing the cycle time for a

typical floor.

On a construction project, ‘planning’ covers all aspects from overall

planning, such as, building ‘A’ must be completed before building ‘B’ can

start, down to detailed planning, such as the activity ‘excavate for founda-

tions’ has to be completed before its successor, ‘pour concrete in founda-

tions’ can start.

By planning the works in detail, and linking activities in a logical

manner, a contractor creates a network of activities and their dependencies

or interrelationships as shown above. If this is done in a proper manner

encompassing all works and all restraints on the project, then this is the

basis for a critical path network.

The next stage is to calculate the time each activity will take. This phase

is the start of preparing the programme for the project. For example, for

‘excavate for foundations’, the contractor will know he has 1,000 cubic

metres of soil to dig out, and at a productivity rate of 100 cubic metres per

day this activity will take ten days. This is known as the activity’s ‘duration’.

After completing this exercise for all activities, he then has a ‘time

frame’ for the project. For example, ‘excavate for foundations’ will start

on day 1 and, because it has a duration of ten days, it will finish on day

10. Its successor, ‘pour concrete in foundations’, will start on day 11 and,

as it has a duration of, let’s say 15 days, will finish on day 26. The con-

tractor now has a programme.

Programming

In its simplest terms, programming (or ‘scheduling’ as it’s sometimes

called) is a method whereby the work activities necessary in order to

achieve project completion are arranged in a logical order.

A properly developed programme will not only show the sequence in

which the activities are intended to be carried out, but will also enable the
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participants of the project to monitor progress. In addition, the pro-

gramme will be able to project future work while providing historical data

that could be useful in analysing the past. This most common type of pro-

gramme is a barchart; either hand-drawn or, more likely nowadays, com-

puter-generated using commercially available project planning software.

CPM programmes

A critical path method (CPM) programme refers to the development of a

logic-linked network that enables the identification of a critical path. The

critical path is the longest activity path from the start of the project to its

completion.

Activities on the critical path have no float; conversely, an activity not

on the critical path will have float. Float is the amount of time an activity

can be delayed without it becoming a critical path activity. Any activity on

the critical path that experiences a delay will consequently delay the

project completion date.

The calculations necessary to determine activity start and finish dates,

together with float and the identification of the critical path, are very

simple arithmetic. These CPM calculations can be performed manually,

but with computers and project-planning software the thousands of calcu-

lations representative of a typical construction project can be effectively

compiled and organised into an intelligible format in a matter of seconds.

A network programme, or CPM, provides the ability to analyse the

effect of every activity on the project completion date, and far outstrips

other methods for progress monitoring, reprogramming or evaluating new

factors. At any time, you can determine if an activity is or is not on the

critical path, and whether there is any float associated with that activity. If

there is float, you will know precisely how much that activity can be

delayed without it impacting the project completion date. This knowledge

enables the project team to track and control progress, and to mitigate

delay to the project completion date should critical activities be delayed.

However, a word of warning. The level of detail that will exist in a

CPM programme is largely a matter of judgement on the part of the

planner. Too much detail could conceal significant factors, while too little

detail may result in a programme that is not very meaningful.

What is the use or benefit of a CPM programme?

By preparing a CPM, a contractor reassures himself that he can complete

all the works and achieve completion of the project by the contract com-

pletion date. He knows when he has to have available key resources or

equipment. Using the earlier simple example, he knows that he is going to

‘pour concrete in foundations’ starting on day 11, therefore he will have to

have his concrete-producing equipment up and running by this date.
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The benefit of a CPM programme for the employer or contract administra-

tor is that they are also reassured that the contractor can complete the project

on time, and that he has planned the works in a reasonable and logical

manner. Again using the earlier example, the employer knows at an early date

that the contractor intends to start to ‘pour concrete in foundations’ on day

11 and that he has to provide the drawings for this work before this date.

Pitfalls in the use of CPM

Although the above paragraphs extol the virtues of CPM, one should be

aware of the associated inherent dangers. Detailed below are four of the

most common pitfalls.

1 Quality of the CPM programme

Readily available, user-friendly project-planning software makes it possible

for almost any computer-literate person to create a CPM programme that

appears to be reasonable. It is very easy to input the various activities com-

prising a project into the software and string them together in such a way

that, when looking at a barchart printout, the work seems to flow in a way

that seems entirely sensible. Unfortunately, there is no way to tell simply

by looking at the printed barchart whether this is a true CPM programme,

or simply an ‘attractive barchart’. Very often, no network logic, or activity

relationship links, are issued with the programme, and therefore the bar-

chart printout on its own is essentially useless.

Flawed programme logic can be hidden from all project participants

unless someone works directly with the project-planning software on the

computer. Without this direct examination of the electronic file, the pro-

gramme may, either intentionally or unintentionally:

i contain flawed logic;

ii include activity constraints that interrupt the calculation of the critical

path and/or float;

iii show only those activities that the contractor wishes the employer or

contract administrator to see;

iv misrepresent project status at a progress update.

Therefore, the only way to avoid these circumstances is to require elec-

tronic copies of the baseline, or as-planned programme and all subsequent

updates to be submitted with the barchart printout and paper reports.

2 What is critical today may not be critical tomorrow

The critical path identified in the original baseline, or as-planned pro-

gramme, will only remain the critical path if everything goes according to
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plan. As everyone knows, this is almost never the case, as the calculated

project completion date is directly dependent upon the completion of every

activity on the critical path taking no longer than originally estimated.

Furthermore, if an activity not on the original critical path is delayed by

more than its available float, then it will become critical and in effect the

project’s critical path has changed.

3 Unrealistic activity durations

For many programme activities that are delayed the as-planned duration

may have been entirely appropriate, but this is not always the case. All too

often the duration of activities in a CPM programme are wild guesses that

are unrealistically short, or in some cases excessively long. All activities on

the critical path and those that are near critical should have supporting

data as to how their durations have been calculated.

4 Managing the programme and regular updates

Unfortunately, many contractors view a programme as nothing more than

a requirement of the contract, and do not take it seriously enough to prop-

erly develop a CPM programme and maintain this as a management tool.

Without proper attention the CPM will become nothing more than a list of

activities and a convenient way to record actual start and finish dates.

One of the principles to be followed in maintaining a CPM programme

is the regular monitoring of the work by periodically reviewing the pro-

gramme. Programme updates should be performed on a regular basis for

the purpose of gathering progress information and revising programme

logic as appropriate. The project-planning software takes this contempora-

neous information and recalculates the critical path so that management

knows which activities are now driving the project completion date. The

update also records project history, as well as projecting start and finish

dates for future activities. Unless the CPM programme is updated on a

regular basis, it will quickly become inaccurate and consequently useless.

This update information must be collected, inputted and analysed relatively

quickly so that the update reports can be distributed to the project’s particip-

ants while there is still time to react. A CPM programme is dynamic in nature

and the critical path is continually evolving over time. Failure to disseminate

the update information in a timely fashion may render the information useless

from the standpoint of being able to proactively manage the project.

Types of ‘programmes’

The construction industry uses a number of different types of programmes

to manage projects. The two most common types are the ‘barchart’ and

the ‘network’.
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The most frequently used of these two types is the barchart, which com-

prises a list of activities involved in the project. The planned start and

planned finish of each activity is shown in a time grid and connected in a

bar. The bar therefore represents the duration of the activity. The assump-

tion usually made is that the bar represents a continuous uninterrupted

activity, but this may not be the case. It is usual to include a tabular listing

of the activities on the left-hand side of the barchart, which may include

calendar start and finish dates together with overall durations for each

activity.

An example of a simple barchart is given in Figure 6.1, showing the

construction of a garage.

The barchart is easily prepared and can be used to show estimated

timing and duration of activities, and to record actual progress. It does not

require special software or computers and can easily be drawn by hand.

The types of activities are not limited in any way, since the barchart is

simply a diagrammatic representation of the time characteristics of an

activity.

The barchart does not model the interrelationship between activities,

and does not model the consequences on the project completion date, if

the actual timing or duration of an activity is not met. So, for example, if

an activity is started later than shown on the programme, the barchart

does not allow the effect on completion to be analysed, without additional

information. The barchart simply shows that an activity started later than

planned. Similarly if an activity takes longer than its duration as shown on

the programme, the barchart only reflects this fact. The barchart therefore

simply provides a model of the time characteristics of the activity, and

does not model the relationship of the activity with the time characteristics

of the project and in particular with the project completion date.

The absence of logic links between activities means that the use of bar-

charts is limited to monitoring progress rather than forward-planning of

the project. It is often used in the initial stages of delay analysis to compare

planned and actual progress so as to identify problem activities. Care is

required, since the implicit assumption that the planned durations were an

accurate and still valid estimate, may not be correct.

The second type of programme, the network, is a model not only of the

activities and their durations, but of their interdependence and association

with the completion of the project.

The most common network programme is the critical path method

(CPM), which models the construction logic links between the activities.

The construction logic represents those factors which define the construc-

tion sequence of the project and include:

• the method of working – showing how the project is to be carried out

and the sequence of activities;

• the construction constraints – which may be access dates for parts of
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the site or release dates for information or delivery dates for work by

others.

There are two types of CPM programmes: Activity-on-Arrow and Activity-

on-Node.

The Activity-on-Arrow programme produces an arrow network in

which each node represents either the beginning or end of a discrete activ-

ity and the arrow linking the nodes is the activity. The nodes are numbered

and the activity is identified by the numbers of the nodes at the start and

the finish. The example below shows the activities for the construction of a

garage (as used in the barchart programme example in Figure 6.1 above).

Activity ‘Excavation’ is identified as Activity 21–22. Node 21 represents

the beginning of Activity 21–22 and node 22 the end of Activity 21–22.

Node 22 is also the start of Activity 22–23. This demonstrates the logic

inherent in the Activity-on-Arrow, which is finish-to-start. The arrow

activity is not drawn to a time scale but the duration is annotated as

shown in the example In Figure 6.2. The Activity-on-Arrow network is

helpful in representing the flow of work, but its use has declined in con-

struction.

In the Activity-on-Node programme each node is an activity with a

duration and the arrows represent the logic link between the activities. The

programme uses finish-to-start relationships or links which are the same as

used in the Activity-on-Arrow programme. In the example in Figure 6.3

for the construction of a garage, Activity 36 is ‘felt roofing’ and is linked

to Activities 37 and 38. Activity 38 can start once Activity 36 is com-

pleted, while Activity 37 can start two days after Activity 36 has started

and can only finish one day after the finish of Activity 36. The Precedence

Network Method is now the most common form of Activity-on-Node pro-

gramme and exploits the possibility of defining the links between activities

by relationships other than finish-to-start. This method permits not only

start–finish links, but start–start and finish–finish, as well as allowing a

time dimension to be added to the link in the form of a lag or lead. The

choice of logic link depends on which link accurately models the particular

restraint.

The facility to define the relationship of activities both in terms of the

type of logic as well as with a time dimension, makes the Precedence

Network Method a most powerful and flexible method of programming.

The assumptions made must be carefully examined when carrying out any

delay analysis or management through programming analysis. If for

instance the initial design of the equipment in the above example is

delayed, then the lag in the above start-to-start link will need to be

adjusted to take account of the delay. In any analysis, the time dimension

of links which are not based on real-time factors needs to be examined

carefully to establish that it still accurately models the relationship

between activities.
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Nowadays, it is common for the network to be presented as a time-

scaled logic-linked programme, as shown in Figure 6.4.

In order to make management decisions and to establish the priority of

actions, it is necessary to interrogate the network.

One important attribute relevant to the obligation to complete by a

specified date is the critical path. Those activities which can be least

delayed without affecting the date for completion are said to be on the

critical path. The line, or path, through those activities is the critical path

to completion and is usually generated by modern software.

This is shown in Figure 6.5 for the garage construction project, with the

activities on the critical path shown.

The activities which are not on the critical path will have ‘float’. This is

usually shown as the difference between the earliest and latest start dates.

There are various types of float, all of which are an expression of the rela-

tionship of an activity to other activities and milestones. The term float used

here represents the period by which an activity on a programme may be

delayed before the programme shows an effect on the date for completion.

The activities with the least float are on the critical path to completion.

The emphasis on the programme is important because float is a function

of the model represented by the programme, but may not accurately repre-

sent the consequences of starting an activity later than it could have been

started. The construction logic on many programmes is kept simple in

order to produce a workable programme so that management decisions

can be taken.

Two other types of programmes are ‘line of balance’ and ‘time

chainage’.

Line of balance

The main concept of the line of balance technique is the work continuity

of labour gangs, which work with rhythmic production and with no

wastes willingly planned into the programme. This planning method fits

much more closely to modern construction philosophy.

The line of balance technique is very suitable for repetitive projects like

residential buildings; however, it may be adapted for non-repetitive pro-

jects as well. Unlike a barchart, which shows the duration of a particular

activity, the line of balance chart shows the rate at which the work activity

or group of activities have to be undertaken to stay on programme, and it

shows the relationship of one activity or group of activities to the sub-

sequent group. More importantly, it shows that, if one group is running

behind programme, it will impact on the following group.

The main advantages of this technique are its graphical presentation

and the fact that it is easy to understand.

Figure 6.6 is a sample line of balance chart for a residential develop-

ment of 20 houses. In the above chart, the ‘x’ axis is the ‘time’, in this
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example expressed as working weeks, while the ‘y’ axis is the number of

houses.

Time chainage

For certain types of projects the time chainage technique can supply a

clearer, more easily understood picture of the plan than the traditional

barchart because it has a more graphical structure. The types of project

that lend themselves to the time chainage programming technique are:

• roads;

• railways;

• pipelines;

• tunnels;

• transmission lines.

Time is displayed on the ‘x’ axis and distance is displayed on the ‘y’ axis.

The chart shows the planned start and finish of a work activity against the

actual location, or chainage, it is operating within the site as a diagonal

line. The chart will also show fixed structures, such as bridges and cul-

verts, as block sections for a fixed period of time (see Figure 6.7).

Levels of programmes

Planners often describe the various types of programmes/schedules that

they produce as being of different levels. Each individual person or organi-

sation would set up and use their own system for describing these various

levels of programmes, with this inconsistency resulting in confusion.

It is time that the system for describing this hierarchy is standardised in

order that some consistency is achieved, so that people can understand

what is being referred to by, say, a level 2 programme. Therefore, the Plan-

ning Engineers Organisation recently produced a paper to set out stand-

ards of description for all planners and schedulers. The purpose was not to

determine or set out what programmes/schedules should be produced by

whom at which stage. Its use was to be limited to the standardisation of

the terminology given to each level of programme/schedule. It is hoped

that the recommendations of the Planning Engineers Organisation will be

adopted by planners and schedulers as the reference standard against

which, in future, programmes/schedules can be described.

The Planning Engineers Organisation has kindly given permission for

this paper to be reproduced and included in this book, and it appears as

Appendix 2 towards the end of the book.
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7 The importance of a programme

Differences in opinion occur between employers and contractors on many

issues. However, both will agree that completing the project as quickly as

possible is a common goal, albeit for different reasons. The employer

generally wants to have a project completed quickly so that the facility can

be put to use as soon as possible. There are circumstances in which an

employer may not want to have a project completed earlier than planned

for financial or other business reasons; in such a case the employer simply

wants the project delivered on time. The contractor, on the other hand,

wants to complete the project as quickly as is economical because every

day spent on site costs money. Furthermore, cash flow is the lifeblood of

the contractor; without it he will not survive. Achieving the scheduled

monthly progress helps the contractor to meet his cash flow requirements.

While employers and contractors have similar goals, they have differing

needs and expectations from the schedule. Contractors will (or at least

should) use the programme primarily as a planning and management tool.

The process of planning and programming the project includes determin-

ing the overall approach to the job, organising and planning the labour

and equipment resources, procuring subcontractors and materials.

However, as well as being used to plan and monitor project perform-

ance, a contractor’s programme has another key function; that is as a ref-

erence and measurement tool for a contractor’s entitlement to an extension

of time and additional payment for delay and/or disruption.

The programme; as a plan for the works

First, let’s look briefly at the programme’s role as a plan to manage and

monitor the project. Most forms of contract stipulate that the contractor

has to submit a programme to the contract administrator. However, many

contract forms do not stipulate that the contractor’s programme is to be

approved or accepted. This, in most cases, leads to distrust of the pro-

gramme if it is later used by the contractor as a reference and measuring

tool for additional time or compensation. It is advisable that the contract

administrator should at the very least accept the programme albeit with



comments. The programme should then be used by all parties to

the project as the means for monitoring and measuring progress and

performance.

The degree of detail, form and complexity of the detailed base pro-

gramme will depend upon the size and nature of the project in question.

Except for the simplest minor projects, simple barcharts are not recom-

mended since they do not show the interrelationship between the various

activities and in particular the activities’ criticality; as a consequence of

this it is not possible to demonstrate the effect of events upon the pro-

gramme without first agreeing an underlying critical path network. In the

case of a moderately simple project, it is possible to show links between

the activities on a barchart. However, it is strongly recommended that, for

any reasonably sized or complex project, whatever its nature, a critical

path network programme should be developed from the outset; and indeed

this is often a contract requirement. Such programmes are almost invari-

ably produced using proprietary planning software and for presentation

purposes, summarised barcharts can easily be produced giving a summary

view of the construction sequence.

The level of detail included in a critical path network programme will

to some extent depend upon the complexity of a project. In general, as

much detail as is reasonably possible should be included in such a pro-

gramme in order to facilitate the demonstration of the effects of sub-

sequent events upon the programme. It is recommended that all activities

in the programme should be coded preferably with a unique activity

number and that all other documentation (e.g. correspondence, labour

and plant allocations) should be cross-referenced to the programme

activities. The actual copy of the programme issued to the other party

need not show the wealth of detail underlying the base programme: it is,

however, essential for that information to be available in the event of a

dispute arising.

The usefulness of a programme can be enhanced by the addition of

resource and cost information. This can have considerable benefits in the

administration and monitoring of a project. In particular, if these prin-

ciples are followed through into other documentation it becomes a much

easier task to demonstrate the link between cause and effect relative to any

single event.

The importance of a comprehensive ‘baseline’ programme cannot be

over-emphasised.

Of the three most common types of construction programmes, i.e.

barchart (or Gantt Chart), network, line of balance and time chainage, it

is the network format that has become the most popular type for mea-

suring the impact on a project in time-based disputes. Barcharts,

although an extremely helpful, visual and graphical medium, are less

effective than network programmes in examining time-based construc-

tion disputes.
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The programme; in a claim situation

Now let’s look at the use of the programme in a time-related claim situ-

ation. The programme is an essential document in determining the extent

of any extension of time and/or compensation for delay. It is the bench-

mark or measuring tool in these situations. However, to be effective, the

programme needs to represent an accurate prediction of future events and

model the characteristics of the project with activity relationships, or logic

links. This allows the criticality of activities and float cushions to be taken

into account when assessing extensions of time or delays.

The roles of a programme as a reference and measuring tool for both

contractors and employers in delay situations are:

1 for a contractor’s entitlement to additional time for completion of the

works or for sections of the works, in accordance with the contract;

2 for a contractor’s entitlement to additional payment for delay and/or

disruption, in accordance with the contract;

3 for a contractor’s entitlement to additional payment for instructed

acceleration, in accordance with the contract or on the terms agreed;

4 for the employer’s right to deduct liquidated damages for the contrac-

tor’s failure to complete the works on time;

5 for the employer’s right to terminate the contractor for his failure to

comply with the obligation to progress the works.

To establish items 1, 2 and 3 it is recommended that a network, or critical

path analysis be carried out. The recommendations and guidelines of the

Society of Construction Law’s ‘Delay and Disruption’ Protocol are most

useful for this exercise.

For item 4, the employer’s right to deduct liquidated damages, it is

necessary for the contract administrator to satisfy himself that the contrac-

tor is not entitled to an adjustment of the completion date, i.e. an exten-

sion of time, due to the occurrence of a relevant or delay event as

described in the contract conditions. It is advisable that the contract

administrator carries out a critical path analysis to satisfy this condition,

otherwise an employer may receive a constructive acceleration claim from

a contractor who considers himself entitled to, but did not receive, an

extension of time during the project.

In the case of failure to comply with the obligation to progress the

works (item 5); this is more difficult to monitor and analyse. Ideally, this

requires the actual progress measured in both time and resources to be

compared against the standard of progress specified in the contract.

However, under most forms of contract the standard required is specified

in general terms.
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Programme float

A construction or engineering project consists of a series of individual

activities which are detailed on a programme and executed over a period

of time. If all goes well, the project will be completed on time, but if some

activities are delayed will the project be finished late?

Some activities must be completed by their planned date if they are not

to delay later activities and the completion of the project. These activities

are said to be on the critical path. However, for other activities, the start,

or completion, can be delayed to some extent without affecting later activ-

ities and completion of the project. This allowable period of delay is called

‘float’ and, provided that the delay does not exceed it, the project should

still be completed on time.

Do all programmes have float? The short answer is yes, but float is only

properly identifiable and quantifiable in a programme which is a logic

network, more commonly known as a CPM (critical path method). A bar-

chart, unless it is generated from a CPM, will not properly define the

extent of float and may not even show any.

Float is an essential and inevitable part of every programme and is used

by contractors in the efficient management of manpower and equipment

resources. It is also vital in quantifying impact and delay in extension of

time submissions and delay claims, where a contractor or subcontractor

alleges a particular event caused delay and the effect of the delay may

entitle them to an extension of time and ultimately a loss and expense

claim.

The importance of a programme 43



8 Programme submission, review
and acceptance

There is a clear need for a ‘baseline’ programme to be developed after the

award of contract, reflecting the intentions of the contractor.

Contract administrators need front-line skills to review a contractor’s

baseline programme. Accordingly, contract administrators increasingly

have to decide if, and to what extent, they are going to trust, approve or

accept a contractor’s programme submissions. In today’s planning soft-

ware paradise, CA’s should be able to detect common techniques or mis-

takes when reviewing programmes that attempt to or increase the

likelihood of extension of time awards. These techniques mean that a pro-

gramme will not function as a proper predictive tool for measuring

progress or quantifying the impact of delays and changes.

Contract requirements: JCT 2005

The Joint Contracts Tribunal Standard Building Contract, with Quanti-
ties, 2005, includes in Section 2 Clause 2.9, the following:

Construction information and Contractor’s master programme

2.9 .1 As soon as possible after the execution of this Contract, if not pre-
viously provided:
.1 the Architect/Contract Administrator, without charge to the

Contractor, shall provide him with 2 copies of any descriptive
schedules or similar documents necessary for use for carrying
out the Works (excluding any CDP Works); and

.2 the Contractor shall without charge provide the Architect/
Contract Administrator with 2 copies of his master programme
for the execution of the Works and, within 14 days of any
decision by the Architect/Contract Administrator under clause
28.1 or of any agreement of any Pre-agreed Adjustment, with 2
copies of an amendment or revision of that programme to take
account of that decision or agreement.

But nothing in the descriptive schedules or similar documents (or



in that master programme or in any amendment or revision of it) shall
impose any obligation beyond those imposed by the Contract Docu-
ments.

Commentary on the JCT 2005 requirements

JCT 2005 has a very basic requirement for submittal of the contractor’s

programme, the only requirement being a ‘master programme for the exe-

cution of the Works’. Unlike the NEC3 contract, there are no requirements

on the content of the programme and supporting information.

Contract requirements: NEC3

The Engineering and Construction Contract, ‘NEC3’, includes in core

clause 3, ‘Time’, the following clauses:

The programme 31

31.1 If a programme is not identified in the Contract Data, the Contrac-
tor submits a first programme to the Project Manager for accep-
tance within the period stated in the Contract Data.

31.2 The Contractor shows on each programme he submits for accep-
tance
• the starting date, access dates, Key Dates and Completion Date,
• planned Completion,
• the order and timing of the operations which the Contractor

plans to do in order to Provide the Works,
• the order and timing of the work of the Employer and Others as

last agreed with them by the Contractor or, if not so agreed, as
stated in the Works Information,

• the dates when the Contractor plans to meet each Condition
stated for the Key Dates and to complete other work needed to
allow the Employer and Others to do their work,

• provisions for
� float,
� time risk allowances,
� health and safety requirements and
� the procedures set out in this contract,

• the dates when, in order to Provide the Works in accordance
with the programme, the Contractor will need
� access to a part of the Site if later than the access date,
� acceptances,
� Plant and Materials and other things to be provided by the

Employer and
� information from Others,
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• for each operation, a statement of how the Contractor plans to
do the work identifying the principal Equipment and other
resources which he plans to use and

• other information which the Works Information requires the
Contractor to show on a programme submitted for acceptance.

The next sub-clause, 31.3, concerns acceptance of the contractor’s pro-

gramme by the project manager, while clause 32 is titled ‘Revising the pro-

gramme’. Both clause 31.3 and 32 are referred to in chapter 9 of this book.

Commentary on the NEC3 requirements

The NEC3 contract recognises that the programme is an important tool

for use by both the contractor and project manager. The programme is

valuable not only as a scheduling tool but also as a project management

and change control tool.

NEC3 has distinctive features on the content of the contractor’s pro-

gramme. Indeed, the programme is the contractor’s programme and he

owns the terminal float. The programme is not only used to portray how

the contractor intends to carry out the works, but can also be used for

forensic analysis to determine the effect of compensation events for both

time and money.

One of the key features of the programme under NEC3 is that upon its

acceptance the contractor’s programme becomes the ‘accepted pro-

gramme’. Any subsequent programmes submitted by the contractor and

accepted by the project manager in turn become the ‘accepted pro-

gramme’, superseding the previous programme.

With regard to the required content of the contractor’s programme,

here are some matters to be aware of:

1 ‘planned Completion’ is the date when the contractor plans to com-

plete the works. The requirement is to show on the submitted pro-

gramme both the ‘planned Completion’ and the ‘Completion Date’. At

the start of the contract the contractor’s ‘planned Completion’ may be

a date earlier than the contractual ‘Completion Date’.

2 ‘the order and timing of the operations which the Contractor plans to
do in order to Provide the Works’. This should be clear from the pro-

gramme, i.e. network logic and listing of activities with start and finish

dates. However, incompatibility in this document and with other con-

tractor documents is sufficient reason for the project manager not to

accept a programme. The requested information will also facilitate the

assessment of compensation events. This item can also include off-site

manufacturing of components such as bathroom pods and the like. It

is advisable that the procurement chain of these items, e.g. design,

approvals, manufacture, etc., be included.
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3 ‘a statement of how the Contractor intends to do the work’. In effect

this is a resource statement, a list of resources that are intended to be

used for each activity. Clearly this list will be based on the scope of the

work at the time of submittal of the programme. The resource state-

ment will also facilitate the assessment of compensation events.

4 ‘the order and timing of the work of the Employer and Other’. The

employer and project manager need to ensure that any constraints on

how the contractor is to ‘provide the works’ are stated in the ‘works

information’. The contractor needs to show these constraints in his

planning and programme submittal. To introduce constraints at a later

date, after commencement of the works, would be a change to the

‘works information’ and probably a compensation event.

5 ‘provisions for float’. This is an important aspect of NEC3, in that it

recognises float in a programme. There are three types of float that

should be addressed here:

iii terminal float, which is the period of time between the planned
Completion and the Completion Date;

iii total float, the amount of time a programme activity can be
delayed without affecting the planned Completion and reducing
the terminal float;

iii free float, the amount of time a programme activity can be delayed
before affecting a successor programme activity and thereby pos-
sibly reducing the total float.

6 ‘provisions for time risk allowances’. Another important aspect of

NEC3, an example is the amount of down-time allowed for an earth-

works activity being carried out during winter. Time risk allowances

are owned by the contractor and will be included in the accepted pro-

gramme.

7 ‘acceptances’. An example here is where the contractor is designing

part of the works. If so, he should show on his programme the date(s)

by which he requires acceptance of his design.

8 ‘Plant and Materials and other things to be provided by the
Employer’. The contractor’s programme should show the dates by

which he requires plant and materials supplied by the employer.

What to look for in a programme review

When the programme is submitted, the CA should ask the following ques-

tions:

1 Does it comply with contractual obligations, milestones or restraints

on working hours or methods?

2 Is the entire scope of the work represented?

3 Are any activity durations questionably too long, or too short for the

scope of work they represent?
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4 Are there any obvious errors in the programme related to the sequence

or timing of the works?

5 Are any requirements of the employer’s professional team too onerous,

e.g. early completion programmes, unrealistic time allowances for

approvals or supply of information, which constitute employer’s risks?

Review of a CPM programme submittal

A very dangerous misunderstanding exists with a CPM programme sub-

mittal; many contract administrators and other professionals are still of

the mistaken opinion that a CPM submittal should consist of several pages

of activity listings and/or a barchart plot or two. A CPM submission for

review should in fact comprise a full copy of the computer files necessary

to recreate the programme; everything else is just frills.

A CPM submission, both for the baseline for review and subsequent

updates, should consist of three discrete items:

1 The activity details, including description, original and remaining

durations, and percentage complete. In conjunction with this, you

should see, for each activity, other computed information such as early

and late start and finish times, and total float.

2 The logical relationships that connect the various activities together to

form a network which makes the CPM work. Full details of any lags

and leads, i.e. imposed time durations between activities, is a must in

the submittal.

3 Lastly and certainly not least is ‘constraints’. The true logic of a

network can be overridden by the programme containing various time

constraints on an activity or activities. These will artificially reduce

total float and could create an invisible delay, or even lead to the activ-

ity just expanding to take all the available time. This will never show

up on a barchart plot and is only found in a ‘constraint’ listing and/or

a copy of the computer files.

Having been satisfied that the information in the contractor’s submittal is

sufficient for a proper review, here are five basic checks or tests that should

be carried out using the computer files provided by the contractor:

Test 1: Does the ‘longest path’ filter identify a reasonable critical path

for the project?

Make sure the longest path is reasonable, and then check the reason-

ableness of near critical paths.

Test 2: Are there any open-ended activities in the programme?

In general, there should be only two open-ended activities in the entire
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network: one beginning activity with no predecessors, and one com-

pletion activity with no successors. Every other activity should be logi-

cally tied into the network. Furthermore, every activity should have its

finish constrained with at least one FS (finish-to-start) or FF (finish-to-

finish) successor relationship to another activity. Likewise, every activ-

ity should have at least one SS (start-to-start) or FS (finish-to-start)

predecessor relationship to another activity.

Test 3: Do any of the activities have too much float?

Activities with too much float may indicate missing logic links, or

logic links that have been overridden in a subsequent progress update.

Identify any such activities.

Test 4: Are there any unnecessarily long gaps in workflow when

grouping activities by work area and sorting by early start dates?

In most cases once work begins in a particular area or phase of the

project then the programme should allow work to continue uninter-

rupted in that area or phase. Long calendar gaps in a work area or

phase may indicate less than ideal workflow and suggest an adjust-

ment of preferential logic links to create a better plan.

Test 5: Are there activities with unnecessary contractor-assigned con-

straints?

As constraints override the network logic in calculating activity

start/finish dates and total float they should be used sparingly, if at all.

A better approach is to use activity durations and network logic to

model the project, and thereby eliminate constraints.

Acceptance of the programme

If the contract administrator fails to comment, it may be implied as accep-

tance that the contractor’s programme is contract-compliant/satisfactory.

When ‘accepting’ a programme, the contract administrator could be

merely acknowledging receipt of the contractor’s intentions. In ‘approving’

the programme, the contract administrator is more often seen to have per-

formed some level of due diligence on the programme, such as asking the

questions above, and is therefore acknowledging that the submission com-

plies with the terms of the contract. However, it is important that a realis-

tic baseline is established for the management of the works and the

assessment of potential and actual effects of changes, unforeseen events or

other circumstances that could delay the works.

Programmes are key documents in extension of time and delay claims

disputes; therefore their significance in potential dispute resolution forums
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cannot be underestimated. At the same time, the perspective must be main-

tained that the programme is a management tool to assist in managing the

work. A balance should be struck between keeping the contractor on an

accurate progress path and the emphasis on the programme as a claims

document. If approval is granted, this should not in any way relieve the

contractor from complying with the contract, or in any way increase the

employer’s liability.
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9 Programme updates and revisions

Notwithstanding the acceptance and popularity of detailed programmes,

progress updates and their analyses in the dispute resolution arena, they

are not held in the same esteem by many of the personnel on the project

actually executing the work.

Criticisms that one hears on a construction project regarding pro-

grammes are either founded on the detailed use of the tool or the very

output. Some typical criticisms of programmes and progress updates by

site-based personnel include:

• programme activities and CPM network is too detailed or too condensed;

• no feedback/dialogue between planner and site;

• programme difficult for users to read or understand;

• activity durations haphazard and often changed in subsequent

progress updates without rationale;

• programme updated schedules out of date by the time issued.

Contract requirements: JCT 2005

The Joint Contracts Tribunal Standard Building Contract, with Quanti-
ties, 2005, contains no specific requirements for programme revisions,

other than the following reference in Section 2 Clause 2.9:

2.9 .1.2 the Contractor shall without charge provide the Architect/Con-
tract Administrator with 2 copies of his master programme for
the execution of the Works and, within 14 days of any decision
by the Architect/Contract Administrator under clause 2.28.1 or
of any agreement of any Pre-agreed Adjustment, with 2 copies of
an amendment or revision of that programme to take account of
that decision or agreement.

Commentary on the JCT 2005 requirements

JCT 2005 only has a reference in clause 2.9, stipulating that the contractor

submit a revised programme after a clause 2.28.1 decision or agreement of



a ‘Pre-agreed Adjustment’. Clause 2.28 is titled ‘Fixing Completion Date’,

and sub-clause .1 concerns the granting of an extension of time for a delay

caused by a relevant event which is likely to cause delay in completion of

the works or a section.

Contract requirements: NEC3

The Engineering and Construction Contract ‘NEC3’, includes in core

clause 3, ‘Time’, the clauses concerning the content, submission and accep-

tance of the contractor’s programme. Sub-clauses 31.1 and .2 refer to the

submission and content of the programme, while sub-clause 31.3 concerns

approval of the programme as follows:

The programme 31

31.3 Within two weeks of the Contractor submitting a programme to
him for acceptance, the Project Manager either accepts the pro-
gramme or notifies the Contractor of his reasons for not accepting
it. A reason for not accepting a programme is that
• the Contractor’s plans which it shows are not practicable,
• it does not show the information which this contract 

requires,
• it does not represent the Contractor’s plans realistically or
• it does not comply with the Works Information.

Clause 32 concerns revising the programme, and reads as follows:

Revising the programme 32

32.1 The Contractor shows on each revised programme
• the actual progress achieved on each operation and its effect

upon the timing of the remaining work,
• the effects of implemented compensation events,
• how the Contractor plans to deal with any delays and to correct

notified Defects and
• any other changes which the Contractor proposes to make to the

Accepted Programme.
32.2 The Contractor submits a revised programme to the Project

Manager for acceptance
• within the period for reply after the Project Manager has

instructed him to,
• when the Contractor chooses to, and in any case,
• at no longer interval than the interval stated in the Contract

Data from the starting date until Completion of the whole of the
works.
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Commentary on the NEC3 requirements

The contractor submits his programme and upon acceptance of the pro-

gramme by the project manager it becomes the accepted programme. Sub-

sequent programme submissions by the contractor become the accepted

programme when accepted by the project manager.

The first programme is submitted with the tender or within a stipulated

time, e.g. four weeks, after contract award. If the contractor does not

submit his first programme within the time required, the project manager

retains 25 per cent of the value of the work done to date by the contractor

until the first programme is submitted. This emphasises the importance

placed on the programme by NEC3.

The contract gives only four reasons for which the project manager can

refuse acceptance of the contractor’s programme:

1 ‘the Contractor’s plans which it shows are not practicable’. This refers

to the contractor’s plans alone. As an example, the contractor’s ori-

ginal plan and programme for plasterwork shows an output of 100

sq.m. per gang per day, and his subsequent programme and plan

shows 180 sq.m. per gang per day; while his actual production is cur-

rently showing 70 sq.m. per gang per day. His plans are therefore not

realistic or practicable.

2 ‘it does not show the information which this contract requires’. This

reason refers to the contract, and it should be remembered that this

also includes the works information and whatever else has been incor-

porated into the contract. An example of this condition not being ful-

filled is where the contractor’s programme does not show key dates or

access dates.

3 ‘it does not represent the Contractor’s plans realistically’. For

example, the contractor’s programme is based on bored piles being

used, whereas the project manager knows that driven piles have been

procured by the contractor to be used.

4 ‘it does not comply with the Works Information’. An example may be

that the contractor’s programme has not taken into account a design

constraint as shown on the works information.

If the project manager does not accept the programme then the contractor

is obliged to resubmit the programme within the period allowed for reply.

The contract gives the following reasons for which the contractor is to

submit a revised programme to the project manager for acceptance:

1 ‘within the period for reply after the Project Manager has instructed
him to’. If the project manager instructs the contractor to provide a

revised programme for his acceptance then the contractor must do so.

2 ‘when the Contractor chooses to’. The contractor may choose to
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submit a revised programme to the project manager for acceptance.

An example of this may be after deciding to change the sequence or

method of working as stated on his then current accepted programme.

3 ‘at no longer interval than the interval stated in the Contract Data
from the starting date until Completion of the whole of the works’.
The contract data state the time period within which the programme

has to be revised by the contractor. This may be every four weeks, two

months or even longer, and is usually dependent on the complexity

and overall duration of the project.

However, there is a fourth reason for a contractor to submit a revised pro-

gramme for acceptance, namely,

‘if a compensation event has affected the Accepted Programme’. The

contractual procedure is that where a compensation event has, or will

have, the effect of changing the accepted programme, then the contrac-

tor has to submit a revised programme with his quotation for the com-

pensation event, showing the effect of the event on the planned

completion and completion date. However, if the contractor does not

submit a revised programme with his compensation event quotation,

then the project manager will make his own assessment of the effect

on the accepted programme of the said event. It is suggested that upon

a compensation event being implemented, then the contractor should

submit a revised programme, based on the assessment of the event, to

the project manager for acceptance as the accepted programme.

Progress updating

Lack of a formal progress updating procedure can cause failure because,

without it, problems and delays may not be recognised until too late.

Even a ‘perfect’ programme becomes outdated unless it is updated on a

regular basis. On most projects, programmes are updated monthly, but it

is not uncommon to update weekly or even daily.

Some of the most significant purposes to update a project programme

are to:

• record progress;

• provide a plan for remaining work to be completed;

• provide a forecast for completion of the project and contract mile-

stones;

• provide progress status for the project team;

• comply with contract requirements.

Maintaining accurate project records through a project control system is

an important aspect of updating the programme. Information for the
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‘update’ can come from recording progress data while walking the job-site,

site diaries and the like kept by project supervisory staff, and status reports

from subcontractors.

An important part of a progress update submission is a narrative. As

well as saying what delayed progress during the reporting period, a good

narrative should also explain any revisions that have been made to the

programme. If a contractor states the revisions contemporaneously then

the contract administrator cannot complain at a later date that he was not

aware of changes to the contractor’s plan.

From a contract administrator’s perspective, it is important to obtain a

copy of the updated planning software files on disk. Important because,

not only are you saving a tree, but how do you know the contractor

hasn’t made a mistake and accidentally forgot to include in the ‘paper’

reports some of the critical or embarrassing activities? Or, for that matter,

are you really going to spot a change in a logic link to an activity in a

paper report? If you were an auditor, would you accept handwritten sum-

maries of the month’s transactions or would you want to see the real

books?

Programme revisions

Regular revisions of a programme are important because the initial base-

line programme is merely a plan with regards to what needs to be accom-

plished in order to achieve completion of the project on time. How the

project actually reaches completion will most likely vary greatly from the

original baseline programme, which is why regular programme revisions

are crucial.

A revised programme not only records progress at the time of the revi-

sion, but should also review and introduce, if necessary, activity logic revi-

sions to reflect current intent. These logic revisions may result in changes

to the original baseline critical path.

Detailed review of a progress update or revised programme

A progress update or revised programme submission for review should

consist of a full copy of the computer files necessary to recreate the pro-

gramme, and not just the paper printouts and listings.

In addition to the five basic tests for a programme submittal listed in

chapter 8, the following checks should also be carried out on a progress

update or revised programme submittal:

Check 1: System checks. Most of the recognised planning software

packages allow the user to determine the CPM calculation rules. For

example, total float in Primavera software can be set to be computed

using one of three different formulae; and mismatched dual-activity
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predecessor links can automatically stretch out activity durations and

the project completion date.

Check 2: Activity checks. This involves four sub-checks,

i Missing ‘status’ information. Most planning software packages

allow you to status an activity without supplying actual start and

finish dates. While the lack of actual dates will not affect the

progress update calculations as long as the percentage progress

achieved is correctly recorded against the activity, actual start and

finish dates provide a good record of work already accomplished.

ii Deleted activities. In progress update submissions, activities that are

finished should not be deleted as they form a record of when the

work was achieved. However, in a revised programme submission it

is acceptable that the programme include only works, and their

detailed programme activities, still to be carried out on the project.

One last word on deleted activities. You should never re-use the

activity ID from the deleted activity as an activity ID for a new,

added activity. This not only confuses the ‘checker’ software, it

makes statistic keeping and forensic investigation of the project very

difficult. When you delete activities, also retire the activity ID.

iii Added activities. Adding activities is to be encouraged if done in a

way to communicate the change in the work plan. It does no good

for the contract administrator or employer to insist on ‘sticking to

the baseline programme’, i.e. updating or statusing the activities as

they are completed even though the work is no longer being pack-

aged in the manner that was originally planned.

Very little useful information can be obtained from actual start and

finish dates if the activity did not describe the way the work was accom-

plished. Activities by their nature imply that work was being pursued

continuously. If the work no longer proceeds in the manner envisioned,

the starts and stops of work within an ill-defined work activity will

make that activity no more informative than a hammock activity.

iv Modified activities. If an activity was neither deleted nor added, it

still may have been modified. It is not ‘wrong’ that activities are

modified. After all, the employer expects progress to be made and

that involves modification of activities. The key for the reviewer of

the programme is to note those modifications to activities that are

other than expected progress. After spotting these types of modifi-

cations, the next step is to analyse the modifications.

Check 3: Actual dates. Any modification to an existing actual date

should be accompanied by an explanation for the change. The obvious

reason for this is that there should be only one ‘correct’ date. The con-

tractor earlier reported that the first actual date was correct. Now he

or she is revising that certification. Or are they?
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If you fail to unambiguously affirm which is the ‘correct’ date, the

original one or the new one, then in the event of a delay or extension

of time submission, the contractor can claim that either of the dates is

the correct one. Was the first date correct and a new one inadvertently

changed? In other words, which of the two dates works best in the

contractor’s favour?

In addition to modified actual dates, you should also look for newly

added actual dates that do not fall within the update period. You

should not accept new dates that just happen to fall in the future. You

would think that the planning software programme would prevent this

from occurring, but it occurs surprisingly often. Much more subtle are

newly added actual dates that fall before the start of the last progress

update period. The previously reviewed progress update showed this

activity as incomplete. Now you are looking at a progress update that

says that you reviewed the wrong programme the previous time. Has

the critical path for previous progress update moved?

Check 4: Network logic and activity links.
i Where the predecessor and successor activities still exist in both

the current update and previous progress update but the activity

link is new, it is assumed that the contractor intended to add

this relationship. These will have to be reviewed and traced

individually.

ii Similarly, for deleted logic links, where the predecessor and suc-

cessor activities still exist in both the current update and previous

progress update, it is assumed that the contractor intended to

delete this relationship. These will have to be reviewed and traced

individually.

iii Modified logic links: for extensively modified activity links, the

ramifications of changing an existing logic relationship from one

type to another type is very difficult to predict without looking at

each change on a case-by-case basis.

Where activity link ‘lags’ have been modified, this usually

results in the programme being ‘stretched’ or ‘shortened’ in a

way that is very difficult to notice. This is especially true if a lot

of small changes have been made to several activity link ‘lags’.

Many small changes can add up to one large change. You will

only note this trend if you list all of these changes together in

one list.

Check 5: Activity constraints. These are invisible on a plotted

network, and unless you check the activity database you will not see

them at all. They are very powerful and override the logic of the CPM

network. Quite simply put, one constraint can completely revise an

entire CRM programme.
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Constraints are usually start or finish dates imposed on an activity

such as ‘start no earlier than’ or ‘start no later than’. These are more

acceptable than other date constraints such as ‘mandatory start’.

A careful check has to be made of the data associated with each

activity to identify the constraints and a more detailed review carried

out to identify their purpose.

Remember, good programme reviews don’t just happen, they take a lot of

work.
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10 Progress records and other record
keeping

Comparing the health of the project to that of a vehicle reveals some strik-

ing similarities. People who neglect the routine maintenance of a vehicle

typically experience premature breakdowns and exorbitant repair costs

that could be traced directly back to that neglect. Similarly, if a contractor

fails to carry out routine maintenance on a project, instead taking the easy

approach of updating schedules, the outcome is very likely to be an expen-

sive ‘repair’ in the form of a claims battle and often a claims loss, or even

missed opportunities.

Most construction professionals do not enjoy reporting progress. This

task rivals in unpopularity the other bane of keeping minutes of meetings.

The fact that the progress-reporting duty is taken on not with relish, but

usually because no-one else will touch it with a barge pole, is evident in the

tosh that often passes for the monthly client progress report.

These reports concern more than just progress, of course. The usual sec-

tions are there – safety, risk, commercial, etc. – but this chapter concerns

the programme/progress section. Quite often the programme and/or

progress sections fall into one of two approaches:

1 The ‘I’m going to prove to everyone, especially my boss, how clever I

am, with lots of technical jargon and long words’ approach; or

2 The ‘Let’s take last month’s report and just change the figures’

approach.

The first approach will be almost impenetrable and unfathomable to

anyone reading it, including the boss. The second approach is plain boring

and is effectively saying to the client that you can’t be bothered and that

the monthly report is unimportant.

On most projects, the client is looking for simplicity in the monthly

report, and he is primarily interested in one key thing: when will the

project be complete. The information in the programme/progress section

of the report to the client should be easy to understand and well annot-

ated/explained.

The format of progress reporting should be agreed with the client at the



outset of the project. The programme, which will normally be maintained

as a critical path network in proprietary planning software, should be

capable of being summarised to level 1 barchart format.

The most readily understood graphic is that of the ‘staggered-line’.

Graphics of the original baseline programme and the current revised or

working programme should have a vertical line showing the progress cut-

off date. Progress may be indicated either by colouring along the bar or by

the vertical line diverting to the actual progress position for each bar. This

is a very simplistic ‘progress indicator’ chart. See the example in Figure

10.1.

Unfortunately, the client is generally left to interpret the chart for

himself, and often he will not have the information to do this meaningfully

and may easily jump to the wrong conclusion. Therefore, both the chart

and the accompanying narrative should contain an explanation of why

activities are shown in delay, what the implications are for completion of

the project, and how you intend to redress the situation and by when.

The simple ‘progress indicator’ chart and an accompanying narrative

may be enough for many projects, but each project is unique and many

will necessitate auxiliary methods, which may even be required under the

contract. Details of three such methods are given below.

The first of these is the ‘planned progress’ chart. This addresses the

volume of work, and simply measures the volume of progress in terms of

activity weeks, giving no allowance for weighting of activities. Planned

progress can be shown in terms of a cumulative S-curve of activity weeks

achieved if the early dates are met. Another curve can be generated from

the late dates. When plotted on the same chart, the area between the

curves represents the zone within which the actual achievement line should

lie. See the example in Figure 10.2.

Figures are calculated after each progress update and the actual line

plotted. The closer this line is to the early (lefthand) line, then the more com-

fortable all parties should feel. A drift towards the late (righthand) line

means that float is being used up and more activities are becoming critical.

Even though there is no weighting factor, the fact that every programme

activity is taken into account means that the law of averages comes into

play, and the outcome is virtually identical to one where complex weightings

based on earned value or work content have been laboriously applied.

A second method is the ‘Progress Tracking’ chart. This is a simple but

effective way of showing progress in terms of quantity or value of work

done at any point. It is basically two charts in one. The ‘x’ axis is a common

time scale. The lefthand ‘y’ axis shows unit per time unit (week or month)

shown in histogram form; whereas the righthand side relates to the cumula-

tive figure and is shown as a simple line. The actual performance is input on

a regular basis and compared to the plan. See the example in Figure 10.3.

Because this method relies on the work being measured in the same

units throughout, this approach is well suited for package works or
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Figure 10.2 A planned progress chart.

Figure 10.3 A progress tracking chart.
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individual operations or trades. It would usually be introduced to show

close control of a particular critical or near-critical activity. As the planned

figures are likely to be based on early dates, it is important to stress that

the plan is target-based and that moderate slippage does not necessarily

mean that the programme has been compromised.

The third method is a ‘line of balance’ chart. This approach comprises a

series of cumulative line graphs set against a common time scale. This

approach is somewhat specialist in nature and is ideal for situations of rep-

etition, such as housing and high-rise. See the example in Figure 10.4.

The angle of each line represents the rate of output, and the gap

between the lines shows the working float between operations or trades. In

a situation where the lines represent recorded progress on site, it is easy to

see who is delaying whom. This method also allows simple ‘what-if’ sce-

narios to be explored.

A further method of recording progress which should be encouraged is

that of colouring in drawings as work proceeds. However, the colouring in

of drawings is not particularly useful in comparing progress to a plan. But

it is an accessible way of showing how the site is proceeding and should

not be dismissed on the grounds of crudity. Often it is exactly what is

needed to convey a sense of momentum; and this method of recording

progress is particularly useful in a claim situation.

However, for progress reports, this method should only cover one or

two activities at a time, and one should avoid confusing the message

Figure 10.4 A line of balance chart.



through overkill. Types of activities that are particularly suited to this

method include piling, pipe caps, slabs, roof coverings and ceilings.

To summarise, simplicity is the watchword. First, the contractor should

state when the project is forecast to be complete. Second, give the client a

programme with a staggered line and explain the main features; including

what is to be done to recoup lost time. Finally, use any of the auxiliary

methods, as appropriate, to focus on critical areas or to get key points

across.

Progress reporting should not be a complicated progress. Clients do not

scrutinise boring or complicated documents to find the hidden message. It is

in everyone’s interest to present information in as simple a format as pos-

sible. The client will never complain of condescension if the message is clear

and, if he wants something a little more sophisticated, he will ask for it.

It may be necessary in claim situations to develop a daily, specific, as-

built programme to justify a delay claim. An as-built record of the

accepted project programme will usually only record the actual start and

finish dates for each activity. However, to support a delay and/or disrup-

tion claim, it is beneficial to identify and record multiple starts and stops

of affected activities.

Site diaries maintained by job-site supervisory staff are important

source documents used to develop a daily, specific, as-built programme.

The site diaries should record the following information on a daily basis:

• weather;

• manpower by number, trade and subcontractor;

• specific work performed, with reference to the corresponding pro-

gramme activity number;

• delays/interruptions/issues encountered;

• work stoppages;

• variation, or change in the order work performed;

• repair or rework performed;

• RFIs (requests for information) submitted;

• CVIs (confirmation of verbal instructions) received.

A quality as-built programme can be generated from well-kept site diaries.

The as-built data can be maintained in an electronic database, and nowa-

days can be collected using handheld devices during job-site walkthroughs.

Photographs are also a very helpful way of documenting site progress.

However, to be useful they should be labelled with the date of the photo

and specific description of the subject.

Records in a claim situation

Obtaining a correct extension of time and time-related costs is all to do

with the strength of a case, and whether it can be proved with factual
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records. It is a truism to say that there is no substitute for good record

keeping.

For example, can you prove that an entitlement to an extension of time

resulted from information being received late? The key element in most

cases lies in the contemporaneous project records. Success in a claim is all

about keeping them; and then using them to demonstrate cause, effect and

entitlement.

First, let’s deal with the programme; for if you don’t keep details of

what was built and when, then there is very little chance of proving cause

and effect. Earlier chapters in this section explain the importance of plan-

ning and programming.

Now let’s consider the contemporaneous project records, and particu-

larly those that relate to the work activities on the programme. Frequently,

these records are just a list of percentages for the programme activities as

at the date of the site meeting.

Ideally, for each activity the following progress information should be

maintained on a fortnightly or monthly basis as a minimum:

1 In addition to recording the percentage of work achieved, record the

actual start and finish dates, together with any periods of inactivity or

stoppages.

2 Where possible, subdivide the programme activity into smaller ele-

ments, e.g. for brickwork and blockwork subdivide into elevations; for

suspended ceilings subdivide into floor areas or groups of rooms.

3 Maintain allocation sheets of who did what, where and when.

4 The weather conditions.

5 Any problems encountered together with any steps taken to overcome

them including resources used.

In addition all operational supervisory staff should keep meaningful site

diaries, supplemented with photographs as these often prove very useful

later if a dispute materialises. Photographs must be properly identified and

the following information should be recorded on the reverse:

1 the date and time taken;

2 position from where the photograph was taken;

3 full details of the subject matter;

4 a reference number for the photograph;

5 name of the photographer.

Disruption and loss of productivity are difficult to prove as generally very

little contemporaneous data are available from site showing the levels of pro-

ductivity attained before and after the disruptive event. Any data kept that

can establish disruption and productivity loss, particularly in respect of sub-

contractors who carry out the majority of the work, will be invaluable.
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Part III

Contracts and case law





11 Introduction

This section of the book deals with two subjects, namely, ‘contracts’ and

‘case law’. Chapter 12 concerns the two most popular forms of contract

used in the UK, which are the JCT and NEC. The chapter reviews the

clauses relating to time issues, while those clauses dealing with pro-

grammes are reviewed in chapters 8 and 9 of this book.

The remaining four chapters in this section review case law regarding

disputes and judgments concerning extensions of time and delay claims.

Contracts

All of the standard forms of contract, and subcontract, include clauses for

dealing with delays to the project. Most of these standard forms require

the contract administrator (architect or engineer) to deal with a contrac-

tor’s claim for extension of time when actual delay has occurred to the

works or when a likely delay is notified.

For example, JCT 2005 contains the following in clause 2.27:

If and whenever it becomes reasonably apparent that the progress of
the Works or any Section is being or is likely to be delayed the Con-
tractor shall forthwith give written notice to the Architect/Contract
Administrator of the material circumstances, including the cause or
causes of delay, and shall identify in the notice any event which in his
opinion is a Relevant Event.

The underlying objective is for extension of time applications to be dealt

with as close as possible to the occurrence of events giving rise to the

delay. In this way the contractor will be working towards a realistic com-

pletion date.

If extensions of time are largely ignored until the completion stages of

the project, the contractor may have been forced to plan the works against

an unrealistic early completion date. This may give rise to unnecessary

acceleration claims.

Furthermore, in the latter stages or post-handover of a project, delay



events can be assessed with the benefit of hindsight. In this type of sce-

nario, a ‘retrospective analysis’ method is likely to be adopted. The analy-

sis results may show that an employer-responsible event that was likely to

cause delay according to the evidence that was available at the time when

it ‘it becomes reasonably apparent’, with hindsight did not in fact delay the

completion of the project. In such circumstances, a contractor will argue

that according to the contract he was entitled to an extension of time at

the ‘time’ of the event. However, as there was no actual delay, he probably

has no claim for prolongation costs or loss and expense resulting from the

event. On the other hand, the employer will contend that, as no actual

delay occurred, there is no entitlement to an extension of time; and an

analysis at the ‘time’ of the event can be construed as an overly theoretical

prediction of delay.

In such circumstances there is no ‘one-size-fits-all’ solution. Many

factors have to be taken into account, not least:

1 the contract and wording of the extension of time clause;

2 the facts appertaining at the ‘time’ of the event;

3 if the parties were aware of a ‘likely’ delay at the time, and if the con-

tractor provided necessary particulars of the event;

4 the circumstances that resulted in a likely delay becoming no actual

delay.

Case law

The four chapters covering ‘case law’ review 15 disputes that were referred

to the Court, initially the Official Referee’s Court and now the Technology

and Construction Court.

The disputes selected are considered to be the most important concern-

ing extensions of time and delays, primarily due to the Court’s comments

and advice on the approach and methodology used.

The cases include the ‘landmark’ ones, such as Fairweather, Glenlion,

McAlpine Humberoak, Chestermount, John Barker, Ascon, Malmaison,

Royal Brompton, Balfour Beatty, Skanska and Great Eastern Hotel.
For each dispute, details are given of (i) the project concerned; (ii) the

dispute itself; (iii) the judgment; and finally (iv) a commentary on the

important comments and advice given by the Court.

The delay analysis subjects that are covered by the judgments included

in this section are:

1 Extensions of time awarded retrospectively: Amalgamated Contractors,
Balfour Beatty (v. Chestermount).

2 Time at large: Peak Construction, Balfour Beatty (v. Chestermount).
3 Inclement weather: Walter Lawrence.
4 Dominant cause of delay: Fairweather.
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5 Programmed early completion: Glenlion.
6 Presentation and methodology of delay analysis: McAlpine Hum-

beroak, John Barker, Royal Brompton, Skanska, Great Eastern Hotel.
7 Programme float: Ascon, Royal Brompton, Motherwell Bridge,

Balfour Beatty (v. LB Lambeth).
8 Concurrency: Henry Boot, Royal Brompton.
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12 Contracts

JCT and NEC

In 2005, the Joint Contracts Tribunal (JCT) brought out a new suite of

contracts, with the Standard Building Contract replacing the 1998 version.

The 2005 publication has three main versions, Standard Building Contract
with Quantities, Standard Building Contract with Approximate Quantities
and Standard Building Contract without Quantities.

The clauses relating to time issues, delays and extensions of time in JCT

2005 are similar, but not identical, to those in JCT 1998. In JCT 2005 the

clauses are contained in a section titled ‘Adjustment of Completion Date’,

which contains the following four clauses:

Clause 2.26, ‘Related definitions and interpretation’;
Clause 2.27, ‘Notice by Contractor of delay to progress’;
Clause 2.28, ‘Fixing Completion Date’;
Clause 2.29, ‘Relevant Events’.

Clause 2.26, ‘Related definitions and interpretation’, states:

.1 Any reference to delay or extension of time includes any further delay
or further extension of time.

.2 ‘Pre-agreed Adjustment’ means the fixing of a revised Completion
Date for the Works or a Section in respect of a Variation or other
work referred to in clause 5.2.1 by the Confirmed Acceptance of a
Schedule 2 Quotation;

.3 ‘Relevant Omission’ means the omission of any work or obligation
through an instruction for a Variation under clause 3.14 or through
an instruction under clause 3.16 in regard to a Provisional Sum for
defined work.

Clause 2.27, ‘Notice by Contractor of delay to progress’, states:

.1 If and when it becomes reasonably apparent that the progress of the
Works or any Section is being or is likely to be delayed the Contractor
shall forthwith give written notice to the Architect/Contract Adminis-
trator of the material circumstances, including the cause or causes of



the delay, and shall identify in the notice any event which in his
opinion is a Relevant Event.

.2 In respect of each event identified in the notice the Contractor shall, if
practicable in such notice or otherwise in writing as soon as possible
thereafter, give particulars of its expected effects, including an estimate
of any expected delay in the completion of the Works or any Section
beyond the relevant Completion Date.

.3 The Contractor shall forthwith notify the Architect/Contract Adminis-
trator in writing of any material change in the estimated delay or in
any other particulars and supply such further information as the
Architect/Contract Administrator may at any time reasonably require.

Clause 2.28, ‘Fixing Completion Date’, states:

.1 If, in the opinion of the Architect/Contract Administrator, on receiv-
ing a notice and particulars under clause 22.7:
.1 any of the events which are stated to be a cause of delay is a

Relevant Event; and
.2 completion of the Works or of any Section is likely to be delayed

thereby beyond the relevant Completion Date,
then, save where these Conditions expressly provide otherwise, the
Architect/Contract Administrator shall give an extension of time by
fixing such later date as the Completion Date for the Works or Section
as he then estimates to be fair and reasonable.

.2 Whether or not an extension is given, the Architect/Contract Adminis-
trator shall notify the Contractor in writing of his decision in respect of
any notice under clause 2.27 as soon as it is reasonably practicable and
in any event within 12 weeks of receipt of the required particulars.
Where the period from receipt to the Completion Date is less than 12
weeks, he shall endeavour to do so prior to the Completion Date.

.3 The Architect/Contract Administrator shall in his decision state:
.1 the extension of time that he has attributed to each Relevant Event;

and
.2 (in the case of a decision under clause 2.28.4 or 2.28.5) the

reduction in time that he has attributed to each Relevant Omission.
.4 After the first fixing of a later Completion Date in respect of the

Works or a Section, either under clause 2.28.1 or by a Pre-agreed
Adjustment, but subject to clauses 2.28.6.3 and 2.28.6.4, the Archi-
tect/Contract Administrator may by notice in writing to the Contrac-
tor, giving the details referred to in clause 2.28.3, fix a Completion
Date for the Works or that Section earlier than that previously so
fixed if in his opinion the fixing of such earlier Completion Date is fair
and reasonable, having regard to any Relevant Omissions for which
instructions have been issued after the last occasion on which a new
Completion Date was fixed for the Works or for that Section.
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.5 After the Completion Date for the Works or for a Section, if this
occurs before the date of practical completion, the Architect/Contract
Administrator may, and not later than the expiry of 12 weeks after the
date of practical completion shall, by notice in writing to the Contrac-
tor, giving the details referred to in clause 2.29.3:
.1 fix a Completion Date for the Works or for the Section later than

that previously fixed if in his opinion that is fair and reasonable
having regard to any Relevant Events, whether on reviewing a
previous decision or otherwise and whether or not the Relevant
Event has been specifically notified by the Contractor under clause
2.27.1; or

.2 subject to clauses 2.28.6.3 and 2.28.6.4, fix a Completion Date
earlier than that previously fixed if in his opinion that is fair and
reasonable having regard to any instructions for Relevant Events
issued after the last occasion on which a new Completion Date was
fixed for the Works or Section; or

.3 confirm the Completion Date previously fixed.
.6 Provided always that:

.1 the Contractor shall constantly use his best endeavours to prevent
delay in the progress of the Works or any Section, however caused,
and to prevent the completion of the Works or Section being
delayed or further delayed beyond the relevant Completion Date.

.2 in the event of any delay the Contractor shall do all that may
reasonably be required to the satisfaction of the Architect/Contract
Administrator to proceed with the Works or Section.

.3 no decision of the Architect/Contract Administrator under clause
2.28.4 or 2.28.5.2 shall fix a Completion Date for the Works or
any Section earlier than the relevant Date for Completion; and

.4 no decision under clause 2.28.4 or 2.28.5.2 shall alter the length of
any Pre-agreed Adjustment unless the relevant Variation or other
work referred to in clause 5.2.1 is itself the subject of a Relevant
Omission.

Clause 2.29, ‘Relevant Events’, states:

The following are the Relevant Events referred to in clauses 2.27 and 2.28:
.1 Variations and any other matters or instructions which under these

Conditions are to be treated as, or as requiring, a Variation;
.2 Instructions of the Architect/Contract Administrator:

.1 under any of clauses 2.15, 3.15, 3.16 (excluding an instruction for
expenditure of a Provisional Sum for defined work), 3.23 or 5.3.2; or

.2 for the opening up for inspection or testing of any work, materials
or goods under clause 3.17 or 3.18.4 (including making good),
unless the inspection or test shows that the work, materials or
goods are not in accordance with this Contract;
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.3 deferment of the giving of possession of the site or any Section
under clause 2.5;

.4 the execution of work for which an Approximate Quotation is not
a reasonably accurate forecast of the quantity of work required;

.5 suspension by the Contractor under clause 4.14 of the performance
of his obligations under this Contract;

.6 any impediment, prevention or default, whether by act or omission,
by the Employer, the Architect/Contract Administrator, the
Quantity Surveyor or any of the Employer’s Persons, except to the
extent caused or contributed to by any default, whether by act or
omission, of the Contractor or any of the Contractor’s Persons;

.7 the carrying out by a Statutory Undertaker of work in the
pursuance of its statutory obligations in relation to the Works, or
the failure to carry out such work;

.8 exceptionally adverse weather conditions;

.9 loss or damage occasioned by any of the Specified Perils;
.10 civil commotion or the use or threat of terrorism and/or the

activities of the relevant authorities in dealing with such event or
threat;

.11 strike, lock-out or local combination of workmen affecting any of
the trades employed upon the Works or any of the trades engaged
in the preparation, manufacture or transportation of any of the
goods or materials required for the Works or any persons engaged
in the preparation of the design for the Contractor’s Design
Portion;

.12 the exercise after the Base Date by the United Kingdom
Government of any statutory power which directly affects the
execution of the Works;

.13 force majeure.

The main changes in JCT 2005 affecting EOT submissions

The main difference in the wording between the two forms is that JCT

2005 does not include any reference to ‘nominated subcontractors’; and

introduces two new terms, ‘Pre-agreed Adjustment’ and ‘Relevant Omis-

sion’.

The approach taken by the 1998 and 2005 contracts is generally the

same; the contractor has to notify the contract administrator of the cause

or causes of delay, ‘whenever it becomes reasonably apparent that the

progress of the Works or any Section is being or is likely to be delayed’.

The contract administrator then has 12 weeks to give an extension of time

and fix a new completion date with adjustments for relevant events, which

are listed in clause 2.29.

The 12-week period was introduced in the 1980 version of the JCT

contracts in order to set a limit to the amount of time the contract
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administrator, or architect, could take for an extension of time decision.

Many observers were of the opinion that one of the principal reasons for

the slow take-up of the 1980 contract was that it was considered unrea-

sonable to set a time limit on the architect’s decision-making process.

However, there has always existed a ‘get-out’ condition in that the con-

tract administrator had only to deal with EOT submissions once ‘reason-

ably sufficient particulars’ had been received.

JCT 2005 has tightened the rules on how contractors and contract

administrators must approach extensions of time. For example, the qualifi-

cation that the contract administrator has to have ‘reasonably sufficient

information’ in order to be able to make a decision has been deleted. This

appears to mean that the contract administrator must make a decision

even on insufficient information. However, the contract administrator

needs to make his decision, and fix a new date which he considers fair and

reasonable, based on the information received.

Another example is that the contractor has to give a wider picture of all

the delays and the reasons for them, and the contract administrator has to

respond to all of the events and say in detail why extra time is being given.

Other changes affecting extensions of time are:

1 The contractor has to give notice of a relevant event and estimate ‘the

expected delay in the completion of the works’. JCT 1998 went on to

say ‘whether or not concurrently with delay resulting from any other

relevant event’. This has been omitted from JCT 2005. However,

although that wording has been left out, the contractor’s obligation is

still to provide an estimate of the delay in relation to any relevant

event, regardless of whether they are concurrent with other events.

2 The contract administrator has to ‘decide’ on extensions of time,

rather than, as under JCT 1998, where he had to ‘in writing to the

contractor give an extension of time’. This change in words indicates a

more active approach.

3 The contract administrator’s decision has to state the extension that

has been attributed to each relevant event. Previously, in JCT 1998,

the decision was only obliged to state which of the relevant events had

been taken into account.

4 If the contract administrator’s decision is that no extension of time is

due, then there is an obligation to notify the contractor of this, in

writing. In JCT 1998 there appeared to be no obligation for the con-

tract administrator to respond to the contractor if an extension of time

had not been granted.

5 Clause 25.4.10 in JCT 1998; concerning the unavailability of labour

and materials has been deleted from JCT 2005. As this was invariably

deleted in the previous version, the omission may not make much dif-

ference.

6 Where the period of time between the particulars being received and
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the completion date is less than 12 weeks, then the contract adminis-

trator has only to ‘endeavour’ to provide its decision prior to the com-

pletion date. Previously, in JCT 1998, the obligation was to make a

decision ‘if reasonably practicable’.

The New Engineering and Construction Contract, ‘NEC3’

In June 2005, the third edition of the New Engineering and Construction

Contract, NEC3, was published. This contract is endorsed by the Office of

Government Commerce (OGC) as complying fully with the principles of

the Achieving Excellence in Construction report, and the OGC recom-

mends the use of NEC3 by public-sector construction procurers on their

construction projects. Furthermore, in 2006 the Olympic Delivery Author-

ity indicated that NEC3 was likely to be the contract of choice for the

design and construction elements of the 2012 London Olympics projects.

Despite these auspicious endorsements, together with the NEC team’s

efforts to promote the use of the contract, the take-up in the industry has

not been as widespread as hoped; the private sector in particular remains

to be convinced. However, a point in its favour is that the NEC has been

remarkably litigation-free since it was introduced.

One of the key aspects of the NEC is the early warning of matters that

are likely to impede progress and cause delay, and the contract requires the

parties to notify each other as soon as they become aware of any matter

which could delay completion.

The NEC also takes a distinctive approach to delay by way of compen-

sation events in that it requires ascertainment of additional time and cost

in advance and the present provisions are deliberately worded to avoid

uncertainty on these issues.

The notification period of compensation events is one of the most

controversial changes in NEC3. Most of the other forms of contract

require ‘events’ which are causing or likely to cause delay to be notified

within a reasonable time of their becoming apparent to the contractor.

Under NEC3, clause 61, the contractor must notify the project manager

within eight weeks of ‘becoming aware of the event’ which he believes to

be a compensation event ‘which has happened or which he expects to

happen’. Should the contractor not give notice within this period of

time, he is not entitled to a change in the completion date or key dates

unless the project manager should have notified the event to him but

did not.

Clause 63.3 of NEC3 deals with the assessment of compensation events

and stipulates the following:

A delay to the Completion Date is assessed as the length of time that,
due to the compensation event, planned Completion is later than
planned Completion shown on the Accepted Programme.
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This in effect protects a period of float built into the programme by the

contractor. In other words, if the contractor plans to complete the project

earlier than the completion date and this is shown in the accepted pro-

gramme, then the period of time between the planned completion and the

completion date is the contractor’s float, or risk allowance. This period of

float is sometimes called ‘terminal float’, though this phrase is not used

specifically in NEC3. Therefore, if a compensation event assessment is a

delay of, say four weeks to the planned completion then the ‘terminal

float’ period in the accepted programme is maintained and the completion

date is extended by the same four weeks.

However, a few words of warning on ‘terminal float’. The fact that the

contractor’s programme shows a period of ‘terminal float’, or apparently

unused time, at the end gives some doubt as to the credibility of the activ-

ity durations he has assessed for the project’s scope of work.

In my view it is better to distribute the contractor’s risk allowance by

adding a specific activity, or activities, after a risky activity in the pro-

gramme. For example, if the contractor considers that, due to the current

market situation, the delivery of external façade-cladding materials may be

late, then it would be more prudent to add an activity, for contractor’s risk

allowance, after the external façade-cladding activity.

In summation, NEC3 requires that the programme is:

• a critical path network;

• updated monthly with progress achieved;

• used in determining the actions following a compensation event.

Furthermore, the content of the contractor’s programme is clearly defined

in NEC3. Further details and observations on programmes, acceptance,

updating and revisions can be found in chapters 8 and 9.
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13 Case law

Pre-1993

The cases reviewed in this chapter are:

• Amalgamated Contractors v. Waltham Holy Cross UDC (1952);

• Peak Construction (Liverpool) Ltd v. McKinney Foundation Ltd
(1970);

• Walter Lawrence & Sons Ltd v. Commercial Union Properties Ltd
(1984);

• H. Fairweather & Co. Ltd v. London Borough of Wandsworth
(1987);

• Glenlion Construction Ltd v. The Guinness Trust (1987);

• McAlpine Humberoak v. McDermott International (1992).

Amalgamated Contractors v. Waltham Holy Cross UDC
(1952)

The facts

Waltham Holy Cross UDC employed Amalgamated Contractors to con-

struct 202 houses in Princesfield, Essex. The form of contract was the

Royal Institute of British Architects (RIBA)/National Federation of

Building Trades Employers (NFBTE) standard. The commencement

date was 7 November 1946 and completion was fixed for 7 February

1949. However, the last house was not handed over until 28 August

1950.

The contractor requested an extension of time due to difficulties in

obtaining labour and materials and the architect granted an extension of

time in December 1950, some four months after completion, revising the

completion date to 23 May 1949. The employer deducted liquidated

damages for 66 weeks, being the balance of the overrun.



The dispute

Clause 18 of the RIBA/NFBTE contract stated:

If in the opinion of the architect the works be delayed. . . .
(ix) by reason of labour or material not being available as required . . .
Then in any such case the architect shall make a fair and reasonable
extension of time for completion of the works.

The contractor’s argument was that the extension of time was invalid as it

was issued some four months after the project was completed, whereas in

their view the purpose of clause 18 was to grant extensions of time as and

when a delay event occurred to enable a contractor to re-plan for a future

date and organise its works accordingly.

The Court decided that the extension of time awarded by the architect

was valid. The contractor, Amalgamated Contractors, appealed.

The judgment on appeal

The Court of Appeal agreed that the extension of time awarded was valid.

Lord Denning, one of the appeal judges, did not agree that an architect

could not give an extension of time to a date that had passed. He noted

that, in this case where a delay was continuous until the works were com-

plete, then the architect was only in a position to grant a fair and reason-

able extension of time on completion. In other words, an architect could

grant an extension of time retrospectively.

Commentary

In the judgment, Lord Denning gave a hypothetical situation where a con-

tractor was in delay for which he was responsible, which was followed by

a labour strike for which he was entitled to an extension of time under the

contract. In that situation, according to Lord Denning, the delay period

caused by the strike should be added to the contract completion date to

give a new completion date; and one that had already passed. The hypo-

thetical situation given by Lord Denning is similar to the situation in

Balfour Beatty Building Ltd v. Chestermount Properties Ltd, which came

before the Court some 40 years later.

Peak Construction (Liverpool) Ltd v. McKinney
Foundation Ltd (1970)

The facts

Peak Construction Ltd was contracted to Liverpool Corporation to

construct a 14-storey block of apartments on the East Lancashire Road in
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Liverpool. Under this contract McKinney Foundation Ltd was the nomi-

nated subcontractor for the design and construction of piling works. The

piling works were started in May 1964 and completed within six weeks.

Subsequently, in October 1964, it was discovered that some piling works

were defective and all works on site were stopped until a full inspection of

all piling works was carried out. However, the inspection was not carried

out until May 1965; remedial works were carried out and construction

works recommenced on site in November 1965. Effectively, the problem

with the piling works had caused a 58-week delay to the project.

The dispute

The employer, Liverpool Corporation, deducted liquidated damages from

the contractor, Peak Construction, who in turn passed this on to McKin-

ney Foundation. McKinney disputed the deduction of liquidated damages,

and the case came before the Official Referee, who upheld the deduction.

McKinney took the dispute to the Court of Appeal.

The judgment on appeal

The Court of Appeal overturned the Official Referee’s judgment on the basis

that the 58 weeks’ delay did not flow naturally and in the ordinary course of

things from McKinney’s breach and that the deduction of liquidated

damages was ‘beyond all reason’. The Court of Appeal decided that part of

the 58-week delay was the fault of the employer, Liverpool Corporation, in

that it was dilatory in agreeing to the investigation and remedial works.

Commentary

An issue in this case concerned ‘time at large’, and it was held that, as

delays on the part of the employer in approving remedial works to the

piling were not catered for in the extension of time provisions, the right to

liquidated and ascertained damages was lost and time became at large.

Therefore, the employer was left with an entitlement to claim such

common law damages as a result of the contractor failing to complete

within a reasonable time as it was able to prove.

Walter Lawrence & Sons Ltd v. Commercial Union
Properties Ltd (1984)

The facts

In 1982 Commercial Union Properties Ltd contracted with Walter

Lawrence & Sons Ltd for certain construction works. The contract

between the parties was the JCT Standard Form of Contract, 1963 edition.
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During the course of the work, severe weather conditions were encoun-

tered and the project was delayed. Clause 23 of the contract concerned

extensions of time and sub-clause b gave entitlement to an extension of

time if the weather was ‘exceptionally inclement’.

The dispute

The contractor, Walter Lawrence applied for an extension of time under

clause 23 (b); and upon receipt of the contractor’s claim, the architect

obtained the relevant weather records from the Meteorological Office to

assist him in his assessment.

In assessing the claim, the architect compared the weather records with

the contractor’s planned programme and his conclusion was that the con-

tractor was entitled to an extension of time of two weeks. His reasoning

was that he compared the weather conditions current when the works

were planned to be done not when they were actually carried out.

The dispute was referred to the Official Referee’s Court.

The judgment

In the Official Referee’s Court, Judge Lewis Hawser decided in favour of

the contractor, Walter Lawrence.

In his judgment, he held that the correct test was whether the weather was

‘exceptionally inclement’ so as to delay the works actually being carried out

at the time; and not whether the amount of time lost was exceptional.

Commentary

It is common for extension of time submission to include the impact of

inclement weather on the progress of the works. This case provided some

useful guidance on the correct approach to this issue.

H. Fairweather & Co. Ltd v. London Borough of
Wandsworth (1987)

The facts

H. Fairweather & Co. Ltd was contracted by the London Borough of

Wandsworth to build 478 dwellings. The contract between the parties was

the JCT Standard Form, Local Authorities with Quantities, 1963 edition.

The contract commencement date was 15 December 1975 and the comple-

tion date was 5 August 1979.

Major delays occurred, including general strikes in 1978–1979. As a

result, the architect awarded an extension of time of 81 weeks, under

clause 23 (d), by reason of strikes and combination of workmen. The
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quantum of the extension of time was not challenged by Fairweather, but

the allocation of the award under clause 23 (d) was. The parties could not

agree and the dispute was referred to arbitration.

The dispute

Fairweather contended, before the arbitrator, that 18 of the 81 weeks

should be reallocated under sub-clauses (e) or (f) of clause 23; the reason-

ing being that only if there was reallocation could Fairweather recover

direct loss and expense.

The arbitrator rejected Fairweather’s reasoning, agreeing with the archi-

tect and in sections 6.11, 6.12 and 6.14 of his interim award stated:

It is possible to envisage circumstances where an event occurs on site
which causes delay to the completion of the works and which could be
ascribed to more than one of the eleven specified reasons but there is
no mechanism in the conditions for allocating an extension between
different heads so the extension must be granted in respect of the
dominant reason.

I accept the respondent’s contention that, faced with events of this
contract, nobody would say that the delays which occurred in 1978
and 1979 were caused by reasons of the Architect’s instructions given
in 1975 to 1997. I hold that the dominant cause of the delay was the
strikes and combination of workmen and accordingly the Architect
was correct in granting his extension under condition 23 (d).

For the sake of clarity I declare that this extension does not carry
with it any right to claim direct loss and/or expense.

The arbitrator’s award was the subject of an appeal by Fairweather. Judge

Fox-Andrews heard the appeal in the Official Referee’s Court.

The judgment

The judge in the case disagreed with the arbitrator’s ruling that the exten-

sion of time should relate to the dominant cause of delay, and said in his

judgment:

‘Dominant’ has a number of meanings: ‘ruling, prevailing, most influ-
ential’. On the assumption that condition 23 is not solely concerned
with liquidated or ascertained damages but also triggers and con-
ditions a right for a contractor to recover direct loss and expense
where applicable under condition 24 then an architect and in his turn
an arbitrator has the task of allocating, when the facts require it, the
extension of time to the various heads. I do not consider that the
dominant test is correct.
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Judge Fox-Andrews also made it clear that there was no connection,

explicit or implied, between clause 23, ‘Extension of Time, and clause 24,

‘Loss and Expense’. His judgment said, ‘An extension of time under clause

23 (e) is neither expressly nor I find impliedly made a condition precedent

to a right to payment.’

Commentary

In this case the dominant cause of delay theory was rejected by the court.

Glenlion Construction Ltd v. The Guinness Trust (1987)

The facts

The project concerned was a residential development in Bromley, Kent.

Glenlion, the contractor, entered into a contract with the Guinness Trust

under a JCT 1963 Standard Form of Contract with Quantities. The date

for possession was 29 June 1981 and the period for completion was 114

weeks.

One of the contract obligations was for the contractor to provide ‘a

programme or chart for the whole of the works’, showing a completion

date within the 114-week period for completion. Glenlion duly obliged.

However, the programme showed completion only 101 weeks after the

date for possession.

The dispute

The project was delayed and the contractor alleged the delay was due to

the employer’s professional team not providing information to allow the

contractor to complete by the early completion date shown on their pro-

gramme. The dispute was referred to arbitration.

The arbitrator issued an award in favour of the employer, the Guinness

Trust.

The contractor, Glenlion Construction Ltd, referred the dispute to the

Official Referee’s Court.

The judgment

In the Official Referee’s Court, before Judge Fox-Andrews, the Court was

asked

Whether there was an implied term of the Contract between the appli-
cant and the respondent that, if and so far as the programme showed a
completion date before the date for completion the Employer by
himself, his servants or agents should so perform the said agreement as
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to enable the Contractor to carry out the Works in accordance with
the Programme and to complete the Works on the said completion
date.

The Judge’s conclusion was:

The answer to the question must be ‘no’. It is not suggested by Glen-
lion that they were entitled and obliged to finish by the earlier comple-
tion date. If there is such an implied term, it imposed an obligation on
the Trust but none on Glenlion.

It is not immediately apparent why it is reasonable or equitable
that a unilateral absolute obligation should be placed on an 
employer.

Judge Fox-Andrews also said, ‘The unilateral imposition [by a contractor]

of a different completion date would result in the whole balance of the

contract being lost.’

Commentary

This case concerned a contractor programming the works to complete

earlier than the contract completion date; and if there was an obligation

on the employer and his professional team to provide information to allow

the contractor to complete the works in accordance with his ‘shortened

programme’.

The Court’s ruling was that a contractor is entitled to complete the

works earlier than the contract completion date and has a right to do so.

However, there is no corresponding duty on the part of the employer to

permit him to do so, and in particular to provide him with information or

otherwise positively co-operate so as to enable him to do so. The contrac-

tor is merely free from any contractual restraint and may complete earlier.

The employer must not prevent him from doing so, but this does not mean

that the employer is bound to facilitate in a positive way the implementa-

tion of the contractor’s privilege or liberty.

McAlpine Humberoak v. McDermott International (1992)

The facts

In June 1981 Conoco contracted with McDermott for the construction of

the deck structure for a tension leg platform for use in the Hutton oil field.

The design of the tension leg platform was a prototype. The deck structure

was a complex steel frame comprising nine pallets which had to be fabric-

ated to within small dimensional tolerances to ensure an accurate fit when

all nine were bolted together.
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In October 1981 McAlpine was invited to tender for the construction of

seven of the nine pallets which when joined together would form the

weather deck. The pallets were to be fabricated and assembled in

McAlpine’s yard in Great Yarmouth and delivered by barge to McDer-

mott’s base in the Moray of Firth, Scotland. On 18 November 1981,

McDermott issued a letter of intent to McAlpine for construction of four

of the nine pallets; based on 22 number drawings and a period of comple-

tion of 18 weeks.

In early December 1981, new drawings and revised drawings were

issued to McAlpine and, by the end of the work, McDermott had issued

191 number additional drawings to McAlpine. In addition, 45 number

technical queries (TQs) were issued by McAlpine, and McDermott

changed the delivery dates for two of the four pallets.

On 24 March 1982, the parties formally entered into a contract which

was expressed as being effective from 18 November 1981. Also on 24

March 1981, McDermott omitted two of the pallets from the contract,

citing as the reasons ‘serious failure without good cause to make reason-

able progress and serious substantial failure by McAlpine to properly

perform its obligations under the contract’.

The two pallets remaining in the contract were finally delivered on 15

July 1982 and 7 September 1982. These were delivered some 21 weeks

and 31 weeks later respectively than the contract completion dates.

The dispute

McAlpine sued, claiming £2.849 million for delay caused by the large

number of revised drawings, technical queries and variation. McDermott

counterclaimed for the additional cost it incurred through alleged delay

and defective fabrication by McAlpine.

Following a trial lasting some 92 working days between November

1987 and June 1989 and deliberating for a further year, Judge Davies gave

his judgment in July 1990.

The judgment

Judge Davies described the defendant’s delay claim format as a ‘retrospec-

tive and dissectional re-creation’ of the project. He further stated that this

method was unhelpful, artificial and of no particular use in deciding how

delays had actually been caused.

Judge Davies found for McAlpine, and ruled that McAlpine was enti-

tled to an additional £1.839 million.

However, in finding that the contract was frustrated, the judge held

that, since the contract was agreed to take effect from 18 November 1981,

it must be construed in the light of circumstances then existing and what

the parties then knew. The judge’s decision that the contract had been
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frustrated surprised both parties since frustration had neither been pleaded

nor argued.

McDermott appealed.

The judgment on appeal

The Court of Appeal found for McDermott. In giving judgment the Court

of Appeal found that

The revised drawings did not transform the contract into a different
contract or distort its identity. It remained a contract for the construc-
tion of four pallets until 24 March 1982 when W5 and W6 were with-
drawn. Thereafter it was a contract for the construction of two pallets.

The Court went on to say:

If we were to uphold the Judge’s finding of frustration this would be
the first contract to have been frustrated by reason of matters well
known to the parties which had not only occurred before the contract
was signed, but has also been expressly provided for in the contract
itself.

Having found that the contract had not been frustrated, the Court then

turned to the assessment of indirect costs claimed by, and previously

awarded to, McAlpine. The Court of Appeal held that the effect of the

changes on the overall performance of the contract was just what the

defendant had attempted to assess. Judge Davies’s findings, ‘hardly did

justice to the painstaking analyses by the defendant’s experts of what actu-

ally happened’.

The Court of Appeal held that McAlpine’s approach was simply theo-

retical and unsupportable. Several important points can be extracted from

the Court of Appeal’s judgment.

First, the claim for an extension of time was presented by considering

each variation, identifying how long it would take to do that variation and

then simply adding up the number of days to produce an overall delay.

The Court of Appeal said that this approach was insufficient. The major

defect was that it was assumed that, for each day spent working on a vari-

ation, the completion date of the contract was also delayed for that

particular day. This was entirely incorrect.

Second, in respect of additional costs, the claimant calculated the addi-

tional labour costs by reference to the tender. The claimant calculated the

number of man-hours allowed for in the tender. They then divided that by

the number of days for each activity as originally planned. The claimant

next identified the number of man-hours per day for the whole of the

delayed period. The Court of Appeal did not accept this approach, which
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assumed that the workforce for any planned activity was continuously

engaged in that activity from the commencement of the activity until it was

complete. It considered this approach entirely unrealistic.

The Court of Appeal stated that a retrospective and dissectional recon-

struction of what actually happened on site was the only real acceptable

approach to the proof of delay. The Court of Appeal stated: ‘No attempt

was made by the parties to assess the effect of the changes on the overall

performance of the contract by way of delay, disruption and interruption.’

While the original planned intent was important, it was the blow-by-

blow deconstruction of the actual sequence of works on site that was

required in order to identify actual periods of delay that could then be

assigned to the liability of each of the parties.

Finally, the Court of Appeal considered late instructions. This is some-

times referred to as the ‘colour of the front door’ argument. In other

words, if the building was completed very late by the contractor (with this

delay being the contractor’s fault), but then the employer asked for the

colour of the front door to be changed, then in that scenario is the contrac-

tor entitled to an extension of time up to the point where the work is fin-

ished? The Court of Appeal dismissed the approach by stating:

If a contractor is already a year late through his culpable fault, it
would be absurd that the Employer should lose his claim for unliqui-
dated damages just because, at the last moment, he orders an extra
coat of paint.

Commentary

In reviewing the facts the Court of Appeal reverted to the maxim ‘he who

asserts must prove’, and quickly concluded that McAlpine had not proven

their case.

What appears surprising about this judgment is that, after sitting for

only three and a half weeks out of an allotted nine weeks and without

hearing evidence firsthand from witnesses, the Court of Appeal came to an

opposite conclusion on virtually every finding on matters of fact and law

from Judge Davies, who had listened to the evidence firsthand over a

period of 92 days and had deliberated for a further year.

The Court of Appeal made two important observations on the standard

of proof required for contractors’ delay and disruption claims:

1 The claim must be particularised addressing the crucial issue of causa-

tion in respect of individual disrupting events and their impact on the

programme. It is not proven by generalities concerning impact on the

programme such as ‘vast amount of disruption’, ‘utter confusion’,

‘impossible situation’. The allegations of fact must be sustainable.

2 Proof of the claim is achieved through expert evidence by reconstruct-
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ing events so as to show the delaying and disrupting effects of the

causal events, e.g. late information, revised drawings, instructions, etc.

This case demonstrates that on complex disputes there is no fast and

simple method of defending claims. It is not unusual for those on the

receiving end of complex and substantial claims to baulk at committing

the resources, whether in terms of finance, staff or time or a combination

of all three, to carry out the detailed work necessary to mount an adequate

defence. More often than not there is no real alternative. For McDermott

such an approach eventually paid handsome dividends.

A final observation is that this case supports the use of retrospective

analysis as a technique for demonstrating delay claims. The procedure in

this case, involving the comparison of planned and as-built programmes,

and thereby tracing the actual critical path through the project from what

was planned to what it actually became. This technique allows the effect

on the project completion date to be shown and demonstrated for each

delaying event.
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14 Case law

1993 to 1999

The cases reviewed in this chapter are:

• Balfour Beatty Building Ltd v. Chestermount Properties Ltd (1993);

• John Barker Construction Ltd v. London Portland Hotel Ltd (1996);

• Ascon Contracting Ltd v. Alfred McAlpine Construction (1999);

• Henry Boot Construction Ltd v. Malmaison Hotel (Manchester) Ltd
(1999).

Balfour Beatty Building Ltd v. Chestermount Properties
Ltd (1993)

The facts

Chestermount employed Balfour Beatty to construct an office building in

the City; and the works concerned the shell, core and certain elements of

the fit-out works. The form of contract between the parties was JCT 1980.

By clause 2.2 of the contract, Chestermount could elect by a stated date to

confine the contract to the shell and core works only. This option was duly

exercised but the fit-out works were reinstated into the contract by vari-

ation order.

The contract commencement date was 18 September 1987 and the con-

tract completion date was 17 April 1989. In March 1998 Chestermount

confined the works to shell and core only. In October 1988, the architect

granted an extension of time which made the completion date 9 May

1989. The project was not completed by this date and a Certificate of

Non-Completion was issued by the architect under clause 24.1 of the con-

tract. By February 1990, some nine months later, the project had still not

been completed.

Between 12 February 1990 and 12 July 1990, the architect issued

instructions to the contractor for the carrying out of fit-out works, as a

variation to the contract. The instructions and variation for the fit-out

works were issued after the revised contract completion date but before

practical completion.



Practical completion of the shell and core work was achieved on 12

October 1990, some 22 weeks later than the revised contract completion

date; while practical completion of the fit-out work was achieved on 25

February 1991, some 19 weeks later.

The dispute

The contractor’s argument was that the effect of variations issued after the

contract completion date in a period of contractor-culpable delay was to

cause time to be at large, meaning that the contractor had to complete

within a reasonable time; and that the employer would lose his rights to

levy LADs. The contractor’s alternative argument was that, in the circum-

stances, the architect should have fixed as a new completion date the date

upon which the works could fairly and reasonably have been expected to

be completed having regard to the date when the variation was ordered.

The architect should, they said, have ignored the previous completion date

and start his assessment from the date when the variation instruction

occurred and then cast the appropriate extension of time forward. On this

basis the contractor, although in culpable delay, would get an automatic

extension of time for the period between the completion date previously

fixed and the date the variation was ordered.

The employer’s argument was that any extension of time for the fit-out

works should be on a ‘net’ basis. That is to say, adding to the revised com-

pletion date of 9 May 1989 the period that the architect considered to be

fair and reasonable for the fit-out works, which was 18 weeks.

The judgment

This case was heard before Mr Justice Coleman in the Commercial Court,

and arose from an appeal against an arbitration award of Mr Christopher

Willis.

The following preliminary question was put before the Court,

In granting an extension of time in respect of the Relevant Event
occurring during a period of culpable delay, ought the Architect to
award a ‘gross’ extension (that is one that re-fixes the Completion
Date at the calendar date upon which the work would reasonably be
expected to be completed, having regard to the calendar date upon
which it is instructed), ought it to be a ‘net’ extension (that is one
which calculates the revised Completion Date by taking the date cur-
rently fixed and adding the number of days which the Architect
regards as fair and reasonable).

The Court confirmed that the correct approach was that the architect

should start with the existing completion date and extend it to the date
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that he considers ‘fair and reasonable’, having regard to the delay caused

by the requirement to execute the variation instructions. The Court con-

firmed that it was the ‘net’ method that was appropriate.

Mr Justice Coleman found in favour of the employer for the following

reasons:

1 The objective of clause 25.3.1 is for the architect to assess whether any

of the relevant events have caused delay to completion, and if so by

how much. He then applies the result of his assessment to give a

revised completion date.

2 With regard to the architect’s review of extensions of time under

clause 25.3.3.2 following practical completion, Mr Justice Coleman

said:

he (the architect) looks back after the most recently-fixed completion
date and under clause 25.3.3, perhaps even after practical completion,
and assesses the extent to which the period of contract time available
for completion ought to be extended or reduced having regard to the
incidence of relevant events.

3 Mr Justice Coleman also gave his yardstick on criticality and concur-

rency:

His yardstick is what is fair and reasonable. For this purpose he ought
to take into account, amongst other factors the effect that the relevant
event had on the progress of the works. Did it bring the progress of
the works to a standstill? Or did it merely slow down the progress of
the works?

With the objective being, ‘to assess whether any of the relevant events has

caused delay to the progress of the works as a whole and, if so, how

much’. And:

If the variation works can reasonably be conducted simultaneously
with the original works without interfering with their progress and are
unlikely to prolong practical completion, the architect might properly
conclude that no extension of time was justified.

Mr Justice Coleman examined the purposes of the completion date,

extension of time and liquidated damages regime and stated:

At the foundation of this code is the obligation of the contractor
within the contractual period terminating with the completion date
and on failure to do so pay liquidated damages for the period of time
by which practical completion exceeds the completion date.
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If events occur which are non-contractor’s risk events and cause the
works to be delayed, the contract provides for the completion date to
be adjusted in order to reflect the delay caused.

In essence the architect is concerned to arrive at an aggregate period
for completion of the contractual works, having regard to the occur-
rence of non-contractor’s risk events and to calculate the extent to
which the completion of the works has exceeded that period.

Obviously there is nothing to stop the architect in an appropriate
case from re-fixing the completion date at a point of time which is not
only before the date on which he exercises the power but is also before
the date on which he issued the instruction.

He further said:

The remarkable consequences of the application of the principle
could therefore be that if, as in the present case, the contractor fell
well behind the clock and overshot the completion date and was
unlikely to achieve practical completion until far into the future, if
the architect then gave an instruction for the most trivial variation,
representing perhaps only a day’s extra work, the employer would
thereby lose all right to liquidated damages for the entire period of
culpable delay up to the practical completion or, at best, on the
respondents’ submission, the employer’s right to liquidated damages
would be confined to the period up to the act of prevention. For the
rest of the delay he would have to establish unliquidated damages.
What might be a trivial variation instruction would on this argument
destroy the whole liquidated damages regime for all subsequent pur-
poses. Such extreme a consequence . . . could hardly reflect the
common intention.

The means by which that period is adjusted is by advancing or post-
poning the completion date, which can be done prospectively or retro-
spectively. If it is advanced by reason of an omission instruction, the
consequence may well be that the adjustment required by way of
reduction of time for completion is sufficiently substantial to justify re-
fixing the completion date before the issue of the instruction . . . (In) the
case of a variation which increases the works, the fair and reasonable
adjustment required to be made to the period for completion may
involve movement of this completion date to a point in time which
may fall before the issue of the variation instruction.

The completion date as adjusted retrospectively is thus not the date
by which the contractor ought to have achieved, or ought in future to
achieve, practical completion but the date which marks the end of the
total number of working days starting from the Date of Possession
within which the contractor ought fairly and reasonably to have com-
pleted the works.
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The judge considered the ‘gross’ method of assessing extensions of time,

and stated:

if the architect were to assess the length of time to carry out the vari-
ation works and to re-fix the completion date at the end of such
period starting from the date of the variation instruction, he would
produce a result that would be unfair to the employer.

His conclusion was:

The underlying objective is to arrive at the aggregate period of time
within which the contract works as ultimately defined ought to have
been completed having regard to the incidence of main contractor’s
risk events and to calculate the excess time, if any, over that period
which the contractor took to complete the works. In essence the archi-
tect is concerned to arrive at an aggregate period for completion.

The completion date as adjusted was not a date which the contrac-
tor ought to have achieved practical completion but the end of the
total number of working days starting from the date of possession
within which the contractor ought fairly and reasonably to have com-
pleted the works.

Commentary

Of special interest in this case were two matters concerning extensions of

time:

1 Was the issue of a variation after the extended completion date but

before practical completion, and, therefore, can an extension of time

be granted or will LADs become unenforceable, and was ‘time at

large’?

2 If an extension of time could be granted to the contractor, should a

‘gross’ extension of time be awarded, or simply a ‘net’ extension of

time?

The ‘net’ basis is simply the amount of delay occasioned by the relevant

event added onto the last revised completion date. This is often referred to

as the ‘dot-on’ principle.

The ‘gross’ approach is the amount of delay occasioned by the rele-

vant event but calculated from the calendar date on which the variation

is instructed. This is, of course, the interpretation contended for by con-

tractors because they could then get an extension of time for the period

between the completion date previously fixed and the date on which the

variation is instructed; and they are often in culpable delay for this

period.
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To summarise, where a contract administrator, architect/engineer,

issues an instruction or variation after the contract completion date but

before practical completion, it is appropriate where resultant delays

occur for an extension of time to be granted. The starting point for

consideration is the completion date currently fixed and such extension

of time will be calculated by extending the completion date by the ‘net’

period of delay caused to completion. The ‘gross’ method is, as both

judge and arbitrator found, ‘wholly inconsistent with the distribution of

risk’.

Moreover, if the varied works can reasonably be carried out simultan-

eously with the original works without interfering with their progress and

are unlikely to prolong practical completion, the architect might properly

conclude that no extension of time is justified.

Furthermore, it is now clear that the issue of a variation in a period of

culpable delay and after the current completion date does not set time at

large. The chances of establishing such a claim are now very slim indeed

because of case law development.

John Barker Construction Ltd v. London Portland Hotel
Ltd (1996)

The facts

The project concerned alterations and refurbishment of the London

Portman Hotel, the contractor being John Barker Construction Ltd. The

contract between the parties was JCT 1980 Standard Form of Contract
with Quantities, incorporating the sectional completion supplement. The

works were to be completed by 14 August 1994.

The contractor commenced in April 1994 and practical completion was

certified on 23 September 1994.

The dispute

On 1 December 2004, Barker applied for an extension of time for the full

period of delay which was six weeks. An extension was awarded by the

architect, but not for the full period of delay.

The judgment

The dispute was referred to the Official Referee’s Court, and was heard

before Mr Justice Toulmin.

The judge was not persuaded that the architect’s assessment of a fair and

reasonable extension of time was methodical and logical. His conclusion

was that the architect’s assessment was irrational, illogical and fundament-

ally flawed, and he mentioned in his judgment that the architect
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did not carry out a logical analysis in a methodical way of the impact
which the relevant matters had or were likely to have on the planned
programme. He made an impressionistic, rather than a calculated,
assessment of the time which he thought was reasonable for the
various items individually and overall.

Commentary

Two important observations in this case are:

1 Mr Recorder Toulson QC held that a fair extension of time called for

a logical analysis of the impact of relevant matters in a methodical

way.

2 An analysis using CPM techniques was held to be a fair way of assess-

ing a reasonable extension of time. However, it was not suggested that

such techniques constituted the only way of assessment.

Ascon Contracting Ltd v. Alfred McAlpine Construction
(1999)

The facts

Alfred McAlpine was the main contractor for the construction of a five-

storey building, known as the Villiers Building along the seafront in

Douglas, Isle of Man, and Ascon was appointed as subcontractor for the

concrete works. The subcontract period was 27 weeks, commencing on 28

August 1996, with completion by 5 March 1997. Completion of Ascon’s

works was not achieved until 16 May 1997, some ten weeks late.

Ascon submitted claims for extension of time for 39 days for delays

caused by water percolating into the foundations of the building prior to

tanking, and the fact that the lift pit was not available. Ascon also claimed

loss and expense for both causes of delay and acceleration costs to over-

come the delay.

The dispute

McAlpine denied Ascon’s claims, arguing that the delays were Ascon’s

responsibility, caused by Ascon’s failure to work in accordance with the

detail of the main contract programme. McAlpine also counterclaimed for

liquidated damages imposed on it by the employer under the main con-

tract, and for its own loss and expense.

Ascon denied that it was obliged to follow in detail the main contract

programme or that it was liable for liquidated damages imposed on

McAlpine. McAlpine’s argument was that, had all subcontractors started

and finished on time and McAlpine executed its own work on time, prac-
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tical completion of the project would have been five weeks earlier than the

contract completion date. McAlpine argued that the five weeks’ float was

for its benefit in order to absorb its own delays. As the five weeks’ float

had been used by Ascon and other subcontractors, McAlpine claimed it

was entitled to recover its lost benefit.

As the parties were unable to resolve their differences, the dispute was

heard in the Technology and Construction Court before Judge Hicks.

The judgment

The first part of Ascon’s claim was for an extension of time of 22 days for

water percolating into the foundations of the building prior to tanking.

Ascon’s case was that it was McAlpine’s responsibility to keep the works

free from water ingress; McAlpine’s position was that Ascon’s failure to

provide sufficient steel fixers was the real cause of this delay.

While Judge Hicks was persuaded that there were insufficient steel

fixers, but that Ascon was probably disrupted by the water-percolating

matter, he was not persuaded that the water-percolating matter caused the

22-day delay, and only allowed a six-day extension of time for this matter.

The second part of Ascon’s claim was for an extension of time of 17

days for the lift pit not working.

On this matter, the judge ruled that Ascon could and should have made

more progress on the lift pit, and therefore only allowed an extension time

of eight days for this matter. Judge Hicks’s view was that Ascon did not

do enough to mitigate the effects of the delay and was therefore partly

culpable.

On the matter of Ascon’s acceleration claim to overcome the delays,

Judge Hicks said:

‘Acceleration’ tends to be bandied about as if it were a term of art
with a precise technical meaning, but I have found nothing to per-
suade me that this is the case. The root concept behind the metaphor
is no doubt that of increasing speed and therefore, in the context of a
construction contract, of finishing earlier.

The judge, in wholeheartedly rejecting Ascon’s approach on acceleration,

observed:

It is difficult to see how there can be any room for the doctrine of mit-
igation in relation to damage suffered by reason of the employer’s cul-
pable delay in the face of express contractual machinery for dealing
with the situation by extensions of time and reimbursement of loss
and expense. However that may be as a matter of principle, what is
plain is that there cannot be both an extension of time to the full
extent of the employer’s culpable delay, with damages on that basis,
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and also damages in the form of expense incurred by way of mitiga-
tion, unless it is alleged and established that the attempt at mitigation,
although reasonable, was wholly ineffective.

McAlpine had argued in support of its counterclaim that float in the main

contract programme belonged to it. The judge rejected this argument; he

considered the float to be of value in the sense that delays could be accom-

modated in the float time. This would avoid an overrun to the contract

period and hence any liability to pay liquidated damages to the employer.

The judge went on to say that McAlpine, while accepting the benefit

against the employer, could not claim against the subcontractors. The

judgment included the following:

The float is certainly of value to the main contractor in the sense that
delays of up to that total amount, however caused, can be accommo-
dated without involving him in liability for liquidated damages to the
employer or, if he calculates his own prolongation costs from the con-
tractual completion date rather than from the earlier date which might
have been achieved, in any such costs. He cannot, however, while
accepting that benefit as against the employer, claim against sub-con-
tractors as if it did not exist. That is self-evident if total delays against
sub programmes do not exceed the float. The main contractor, not
having suffered any loss of the above kinds, cannot recover from sub-
contractors the hypothetical loss he would have suffered had the float
not existed, and that will be so whether the delay is wholly the fault of
one subcontractor, or wholly that of the main contractor himself, or
spread in varying degrees between several subcontractors and the main
contractor. No doubt those different situations can be described, in a
sense, as ones in which the ‘benefit’ of the float has accrued to the
defaulting party or parties, but one could suppose that the main con-
tractor has, or should have, any power to alter the result so as to shift
the ‘benefit’. The issues in any claim against a subcontractor remain
simply breach, loss and causation.

Judge Hicks’s decision on whether Ascon caused delay to the main con-

tract works was:

The date of practical completion will also govern liability for liqui-
dated damages. Here no subcontract liquidated damages clause is
relied upon and Ascon was not a finishing trade; the question whether
a delay on its part caused loss of the kind claimed by McAlpine turns
not on any nice question of how practical completion is to be under-
stood or its date identified but on the factual issue whether, and if so
by how much, delayed working affected the progress of the following
trades and thereby completion of the main contract.
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This brings me back to the factual issues of causation. The first is
whether it is proper, in the absence of other evidence, to infer that the
causes of delay at one stage have a continuing effect so as to produce
the same delay at a later stage. I believe that in principle it is a proper
inference, but that the probability that it will be drawn, or drawn to
its full extent, is likely to diminish with the passage of time and the
complexity of intervening events. My reasons for regarding it as
proper, with those qualifications, are first that such an inference, at
least over short periods, is tacitly assumed in all negotiation, arbitra-
tion and litigation of delay claims, and secondly that it represents the
‘neutral’ position, in the sense that if all other activities proceeded
according to programme . . . that would be the result.

Commentary

With regard to float, although he did not expressly state so, the judge

seems to have favoured the argument that the float belongs to the first

person to use it, be they employers, contractors or subcontractors. The

main contractor has no power to shift the benefit which would effectively

result in him having his cake and eating it.

It is noteworthy that the expert appointed by Ascon’s to give opinion

on the extent of delays claimed was a ‘quantity surveying expert’, and it is

surprising that the judge did not query the relevance of the witness’s exper-

tise in planning and programming matters. Litigants should be careful to

ensure that evidence is given by independent experts on matters within

their expertise.

Henry Boot Construction Ltd v. Malmaison Hotel
(Manchester) Ltd (1999)

The facts

Malmaison engaged Henry Boot to construct a new hotel in Piccadilly,

Manchester. Completion was fixed for 21 November 1997 but was not

achieved until 13 March 1998. However, extensions of time were issued

by the architect revising the date for completion to 6 January 1998. The

employer, Malmaison, deducted liquidated damages from the contractor.

Henry Boot claimed further extensions of time in respect of a number of

alleged relevant events; no further extensions of time were awarded.

The dispute

Henry Boot gave notice of arbitration in respect of only two relevant

events, which it used to claim extensions of time through to practical com-

pletion. If it succeeded in the arbitration, the liquidated damages would be
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repaid and it would also be in the position to claim time-related costs for

the overrun.

Malmaison denied that the two alleged relevant events caused delay and

further pleaded many other matters which if proved would demonstrate

that the contractor was the cause of the overrun.

Henry Boot argued before the arbitrator that Malmaison should not be

permitted to introduce into the arbitration their positive case as this was

outside matters defined by its original notice. The arbitrator rejected

Henry Boot’s argument; Boot appealed, and the matter came before Mr

Justice Dyson for his decision.

The judgment

In his judgment, His Honour Judge (HHJ) Dyson confirmed that, when an

architect was considering awarding an extension of time in respect of a rel-

evant event, then he should consider the impact of ‘other events’ in order

to see the interaction of those events and in particular whether the delay

for a particular relevant event was on the critical path. The architect could

then determine whether the contractor was entitled to an extension of time

in respect of any particular relevant event. Judge Dyson described the certi-

fier’s duty under clause 25 in the following terms:

But in both cases his objective must be the same: to assess whether any
of the relevant events has caused delay to the progress of the works
and, if so, how much. He must then apply the result of his assessment
to the amount of delay caused by the relevant event by extending the
contract period for completion of the works by a like amount and this
he does by postponing the completion date.

This case also concerned concurrent delays. In his judgment, HHJ Dyson

considers how two concurrent causes of delay should be determined; one

being a relevant event such that a contractor was entitled to an EOT and

the other having no entitlement to an EOT. He clarified this as follows:

It is agreed that if there are two concurrent causes of delay, one of
which is a relevant event and the other is not, then the contractor is
entitled to an extension of time for the period of delay caused by the
relevant event, notwithstanding the concurrent effect of the other
event. Thus to take a simple example, if no work is possible on site for
a week, not only because of exceptionally inclement weather (a rele-
vant event), but also because the contractor has a shortage of labour
(not a relevant event), and if the failure to work during that week is
likely to delay the works beyond the completion date by one week,
then if he considers it fair and reasonable to do so, the architect is
required to grant an extension of time of one week.
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HHJ Dyson went on to say that an architect is not precluded from consid-

ering the effect of other events when determining whether a relevant event

is likely to cause delay to the works beyond completion.

Commentary

The central issue in this case was clause 25, its construction and use. The

judge considered the key words in clause 25 were:

If, in the opinion of the architect, upon receipt of any notice . . . the
completion of the works is likely to be delayed thereby beyond the
completion date. . . . The architect shall in writing to the contractor
give an extension of time.

HHJ Dyson acknowledged that while the decision in Balfour Beatty v.

Chestermount was of some assistance, that case involved the retrospective

use of clause 25, whereas in this case an opinion had to be formed before

practical completion.

This case is also relevant to the function of granting extensions. Should

the investigation be limited to looking only at the impact of the ‘relevant

event’ in respect of which the contractor is seeking an extension of time?

Or should the certifier also consider the impact of other events? At stake,

from the employer’s aspect the proper exercise of this function will dictate

the extent to which the contractor can be charged liquidated damages. For

the contractor, there is the question of its entitlement to recover time-

related costs.

This case is also important with regard to concurrency. If it can be

shown that there are two equal concurrent causes of delay, for which the

employer and contractor were respectively responsible, then the contractor

is still entitled to an extension of time.

Judge Dyson illustrated his views on concurrency with an example of

the start of a project being held up for one week by exceptionally

inclement weather, a ‘relevant event’, and at the same time the contractor

suffered a shortage of labour, not a ‘relevant event’. In effect the two

delays and causes were concurrent. In this situation, Judge Dyson said that

the contractor should be awarded an extension of time of one week, and

an architect should not deny the contractor an extension on the grounds

that the project would have been delayed by the labour shortage.

Judge Dyson’s approach to concurrency is considered to be fair and rea-

sonable, the implications being that the employer cannot levy liquidated

damages against the contractor for delay, while the contractor should not

be allowed to recover its prolongation costs for the delay.
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15 Case law

2000 to 2003

The cases reviewed in this chapter are:

• Royal Brompton Hospital NHS Trust v. Frederick Alexander
Hammond and Others (2000);

• Motherwell Bridge Construction Ltd v. Micafil Vakuumtechnik
(2002);

• Balfour Beatty Construction Ltd v. The Mayor and Burgesses of the
London Borough of Lambeth (2002).

Royal Brompton Hospital NHS Trust v. Frederick
Alexander Hammond and Others (2000)

The facts

The project concerned the construction of a six-storey hospital, known as

the National Heart and Chest Centre Phase 1, in Chelsea, London for the

Royal Brompton Hospital (RBH) NHS Trust. Taylor Woodrow was the

main contractor, and practical completion was certified as being achieved

on 23 May 1990, some 43 weeks and two days later than the original

completion date for the project. In total, the architect awarded an exten-

sion of time of 43 weeks and two days, thereby revising the date for com-

pletion to 23 May 1990.

The contractor claimed loss and expense from the hospital for delays.

Some money was paid by the hospital, and in 1992 the contractor com-

menced arbitration proceedings against the RBH Trust for the remainder

of its claim.

In 1995, prior to a hearing, the arbitration was settled with the

employer making a payment of £6 million to the contractor.

The dispute

In 1997 the RBH Trust served a statement of claim with allegations of

negligence against members of the professional team involved with the
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project, i.e. architect, project manager, etc. seeking to recover the

settlement amount paid to the contractor plus their own arbitration 

costs.

The action resulted in a series of trials taking place in the Technology

and Construction Court between 1999 and 2002.

The judgment

The hospital’s main case against the architect was that the contractor was

responsible for the delays but the breaches and negligence of the architect

had so weakened the hand of the hospital in the arbitration that, instead of

recovering from the contractor liquidated and ascertained damages and the

loss and expense already paid to the contractor, it paid out further sums to

the contractor plus costs of £15 million.

One of the key points in the Trust’s case was that, in determining a fair

and reasonable extension of time, the architect failed to determine the

actual critical path of the contractor’s works and that extension of time

awards had been given for non-critical path works.

Further, the Trust alleged that the architect had failed to determine the

contractor’s actual progress against its programme and had not examined

the reasons for delay against that programme and the actual progress of

the works in assessing the applications for extensions of time.

A key issue in this case was ‘concurrency’. On this issue, Judge Seymour

distinguished between sequential causes of delay and true concurrency,

stating:

However, it is, I think, necessary to be clear what one means by events
operating concurrently. It does not mean, in my judgment, a situation
in which, work already being delayed, let it be supposed, because the
contractor has had difficulty in obtaining sufficient labour, an event
occurs which is a Relevant Event and which, had the contractor not
been delayed, would have caused him to be delayed, but which in fact,
by reason of the existing delay, made no difference. In such a situation
although there is a Relevant Event, ‘the completion of the Works is
[not] likely to be delayed thereby beyond the Completion Date’. The
Relevant Event simply has no effect on the completion date. This situ-
ation obviously needs to be distinguished from a situation in which, as
it were, the works are proceeding in a regular fashion and on pro-
gramme, when two things happen, either of which had it happened on
its own would have caused delay, and one is a Relevant Event, while
the other is not. In such circumstances there is real concurrency of
causes of delay.

Judge Seymour also gave his view on the analysis that is required to

demonstrate delay and the available float:
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All activities have potential or theoretical float (even if the period is
negative). What is required is to track the actual execution of the
works. On a factual basis this case requires no further discussion. In
addition clause 25 refers to ‘expected delay in the completion of the
Works’ and for the need for the Architect to form an opinion as to
whether because of a Relevant Event ‘the completion of the Works is
likely to be delayed thereby beyond the Completion Date’. Under the
JCT conditions, as used here, there can be no doubt that if an architect
is required to form an opinion then, if there is unused float for the
benefit of the contractor (and not for another reason such as to deal
with p.c. or provisional sums or items), then the architect is bound to
take it into account since an extension is only to be granted if comple-
tion would otherwise be delayed beyond the then current completion
date.

Commentary

The important matters that are gleaned from this case and judgment are:

1 In determining a fair and reasonable extension of time as a con-

sequence of a delay event, an examination of the actual critical path of

the contractor’s works should be carried out to establish that the delay

event affected, or was likely to affect, the completion of the works.

Furthermore, the work activities that were critical to the forward

progress of the works at the time the delay event occurred should be

taken into account.

2 The matter of concurrency should be looked at closely to determine

those events that are sequential and those that are truly concurrent.

Judge Seymour also noted that, in order to make an assessment of whether

a particular delay event affected the completion of the works and not just

a work activity, he considered it correct to take into account what work

activities were critical to the forward progress of the works, at the time the

delay event occurred.

Motherwell Bridge Construction Ltd v. Micafil
Vakuumtechnik (2002)

The facts

Micafil was engaged by BICC as main contractor for the construction of

an autoclave, which is a large steel vessel with an internal volume of some

650m3. The vessel was to be used in the manufacture of high-quality

power cables. Micafil undertook the responsibility for the design work and

subcontracted its construction to Motherwell Bridge. During construction
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Motherwell Bridge raised many technical queries and a number of signific-

ant design changes were issued by Micafil. There were two formal amend-

ments to the contract.

The dispute

Delays occurred and Micafil deducted liquidated damages. Motherwell

Bridge in turn claimed extensions of time to extinguish the claim for liqui-

dated damages.

The judgment

His Honour Judge Toulmin first dealt with the matter of concurrent causes

of delay. He was satisfied that his approach must be outlined from the

judgment in the Henry Boot case. He said in his judgment:

Crucial questions are, (a) is the delay in the critical path? and, if so,
(b) is it caused by Motherwell Bridge? If the answer to the first ques-
tion is yes and the second question is no, then I must assess how many
additional working days should be included.

HHJ Toulmin then departed slightly from the guidance in Henry Boot, by

going on to comment:

other delays caused by Motherwell Bridge (if proved) are not relevant,
since the overall time allowed for under the contract may well include
the need to carry out remedial works or other contingencies. These are
not relevant events, since the court is concerned with considering
extensions of time within which the contract must be completed.

Judge Toulmin went on to add that the approach must always be tested

against an overall requirement that the result accords with commonsense

and fairness. With regard to the questions raised in the Balfour Beatty
case, Judge Toulmin concluded that an extension of time for completion of

the works may be granted in respect of a relevant event occurring during

the period of culpable delay. However, he refused to follow precisely the

guidance in Balfour Beatty to determine the ‘net’ effect of delays occurring

after the date for completion. By fixing the extended period of time avail-

able for completion of the work, having regard to the incidences of the

causes of delay and measured by the standard of what is fair and reason-

able, Motherwell Bridge became entitled to an extension of time for the

full period of delay.
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Commentary

The judgment in this case emphasised that a delay must be on the critical

path, confirming again what was stated in the Henry Boot and Royal
Brompton judgments.

Judge Toulmin also concluded that an extension of time for completion

of the works may be granted in respect of a relevant event occurring

during the period of culpable delay; an endorsement of the approach in

Balfour Beatty.

Balfour Beatty Construction Ltd v. The Mayor and
Burgesses of the London Borough of Lambeth (2002)

The facts

The project involved the refurbishment of Falmouth House, Kennington

Park Road in London. The project value was £3.8 million and the contract

between the parties was JCT 1988 Local Authorities Edition without
Quantities. The works commenced on 1 November 1999.

As a consequence of delays to the project, the contractor was awarded

extensions of time which revised the date for completion to 23 October

2000. However, practical completion was not achieved until 24 May

2001, some 41 weeks and three days later than the revised date for com-

pletion. As a result, liquidated damages for this delay of £355,831.00 were

deducted from the contractor.

The dispute

Balfour Beatty maintained that it was entitled to further extensions of

time and referred the dispute to adjudication. The adjudicator’s decision

was that Balfour Beatty was entitled to an extension of time of 35 weeks

and one day, thereby reducing the liquidated damages levied to some

£80,600.

The employer, the London Borough of Lambeth, challenged the

decision on the grounds that the adjudicator did not act impartially and

that the decision was reached in breach of contract and without jurisdic-

tion.

The judgment

The case was heard before Judge Humphrey Lloyd, who found in favour

of the defendant, Lambeth, and Balfour Beatty’s application for enforce-

ment was dismissed. Judge Lloyd was persuaded that the adjudicator ‘had

not acted impartially and that he failed to comply with the rules of natural

justice in significant respects’.
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Judge Lloyd made the following comments on the importance of estab-

lishing a critical path and on extension of time presentations:

This is yet another case in which adjudication has been launched after
completion of the works and in which the dispute attracts a simple
description but comprises a highly complex set of facts and issues
relating to the performance of a contract carried out over many
months. It may well be doubted whether adjudication was intended
for such a situation. If it is to be utilised effectively it is essential that
the referring party gives the adjudicator all that is needed in a highly
manageable form. From the material available to me it is clear that BB
did little or nothing to present its case in a logical or methodical way.
Despite the fact that the dispute concerned a multi-million pound
refurbishment contract no attempt was made to provide any critical
path. The work itself was no more complex than many other projects
where a CPN is routinely established and maintained. It seems that
BB had not prepared or maintained a proper programme during the
execution of the works. By now one would have thought that it was
well understood that, on a contract of this kind, in order to attack, on
the facts, a clause 24 certificate for non-completion (or an extension of
time determined under clause 25), the foundation must be the original
programme (if capable of justification and substantiation to show its
validity and reliability as a contractual starting point) and its success
will similarly depend on the soundness of its revisions on the occur-
rence of every event, so as to be able to provide a satisfactory and con-
vincing demonstration of cause and effect. A valid critical path (or
paths) has to be established both initially and at every later material
point since it (or they) will almost certainly change. Some means has
also to be established for demonstrating the effect of concurrent or
parallel delays or other matters for which the employer will not be
responsible under the contract. BB and its claims consultants, whilst
recognising that the critical path would constantly fluctuate (see the
referral notice), nevertheless decided that not only was it not practica-
ble but that it was unnecessary to determine a constantly changing
critical path.

The judge also made the following observations regarding progress record-

ing and the presentation delay to areas of the works:

BB programmed the works on a flat type basis (albeit without identi-
fying the critical path for same) and at the very least BB should have
measured progress against these same flat types. That way it would
have been possible to compare the planned progress with the actual
progress in a meaningful way. Instead all that BB have provided is an
aggregate of all the planned time and compared with all the actual
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time on a trade by trade basis. No attempt has even been made by BB
to demonstrate any link between the trades.

Commentary

There are some important issues to be taken out of this judgment, such as:

1 A proper programme should be maintained during the execution of

the works.

2 In determining an extension of time, the ‘foundation’ should be the

original programme, subject to justification and substantiation of its

validity and reliability.

3 A valid critical path, or paths, should be established as it, or they, will

almost certainly change.

4 Concurrent, or parallel, delays should be demonstrated where neces-

sary.

Another key aspect in which the Court gave its opinion was that, in grant-

ing an extension of time, the purpose was to fix the period of time by

which the period available for completion was to be extended. In other

words, the date for completion, as adjusted, was not the revised or new

date by which the contractor was to have achieved practical completion,

but the end of the total number of days.
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16 Case law

2004 to 2005

The cases reviewed in this chapter are:

• Skanska Construction UK Ltd v. Egger (Barony) Ltd (2004);

• Great Eastern Hotel Company Ltd v. John Laing Construction Ltd &
Anor. (2005).

Skanska Construction UK Ltd v. Egger (Barony) Ltd (2004)

The facts

The project was the design and construction by Skanska of a timber-process-

ing facility in Scotland for Egger, an Austrian company, on a former colliery

site in Ayrshire. The contract price for Skanska’s work was £12 million,

under a guaranteed maximum price agreement. Overall, in a period of less

than a year, a redundant colliery site with varying levels was transformed

into a state-of-the-art, fully automated factory where virgin timber was fed

in at one end and a sophisticated chipboard product emerged at the other.

However, during the course of Skanska’s works there were delays and

disruption; a major issue being the warehouse floor slab which cracked

and broke up.

The dispute

Skanska valued the final account as £24.5 million; while Egger’s value was

£13 million, from which there was a deduction of £4.1 million for defec-

tive work and liquidated damages.

The matter was referred to the Technology and Construction Court and

was heard before Judge Wilcox.

The judgment

The quantum issues of this case concerned the much greater part of the

trial and the subsequent judgment. However, one of the issues was that of



loss and expense and, in considering this, the Court was presented with

expert evidence relating to delays suffered by several of Skanska’s subcon-

tractors.

This judgment considers a technique of delay analysis, which HHJ

Wilcox describes as an ‘impact analysis’. In this case, the original planned

construction programme in barchart form was converted into a network

form, i.e. a logically linked critical path analysis.

The judge observed that, if an original programme was converted into a

network, then it was essential that the reconstruction was accurate and

supported by the evidence; otherwise the Court might decide that the crit-

ical path analysis is ‘not reliable as a base line’.

During the project there was agreement of the master programme;

however, a further three sub-zone programmes were issued by Skanska.

Their relevance was stated in the judgment as follows:

in order to carry out its impact analysis the master programme pre-
pared by Skanska on 23rd May which for reasons extensively set out
in the liability judgment became virtually redundant, almost from the
outset because of the late provision of vital information relating to
design and layout and changes made on the instructions of Egger. I
am satisfied that the sub-zone programmes dealing with each zone sep-
arated in planning and programme terms provide a more accurate
basis for detailed delay analysis rather than the flawed planned pro-
gramme. . . .

Judge Wilcox also commented that ‘The reliability of (a) sophisticated

impact analysis is only as good as the data put in.’

Commentary

This case emphasises the reliability of a programme used as a baseline for

analysis. In establishing a reliable baseline for analysis, the objective is to

remove flaws in the original master programme. Furthermore, if more

detailed sub-programmes are available, they should be considered in any

reconstruction of the master programme, in order to provide a reliable

baseline programme for the assessment of delays.

Observations in this judgment were made with regard to the approach

of the experts.

1 It is not advisable to overpower the Court with information and

numerous delay charts which are difficult to understand. While plan-

ning software nowadays is capable of producing a wide variety of

reports and charts, careful consideration should be given in selecting

the outputs to be incorporated in a report. In his judgment HHJ

Wilcox was not impressed with the complexity of a report running to
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‘some hundreds of pages supported by 240 charts’. There is a lot to

recommend the ‘keep-it-simple’ philosophy. Ensuring the accessibility

of a report will always be a problem with delay analysis on large and

complex projects as criticism could also be levelled if the report lacks

the detailed supporting programmes, hammocks, sub-nets and analysis

of alternative critical paths that could be required.

2 Another observation in the judgment is that it is fundamental that the

delay analyst is ‘objective, meticulous as to detail, and not hide bound

by theory as when demonstrable facts collide with computer pro-

gramme logic’. This applies to all methods and techniques of delay

analysis, time impact analysis or other methods. For example, the con-

version of the master programme from barchart to network format; if

evidence contradicts or conflicts with the output of the computer pro-

gramme, then adjustment of the input is required to ensure consistency

with the facts, i.e. follow the facts, not the computer output. Further,

if there are more detailed programmes available, then these should be

considered in the development of the reconstructed baseline pro-

gramme. It will, however, be for the delay analyst to adopt ‘intellec-

tual independence and objectivity’ in applying his judgment to the

weight he attaches to such programmes.

Finally, if a report is to be presented to Court or a tribunal, the expert

should be fully conversant with his report. While this may seem self-

evident, it is common practice on large and complex projects for an expert

to engage assistants to carry out aspects of the investigation. However, an

expert’s opinion becomes less compelling if he gives the impression that he

is not entirely familiar with the details of his own report.

Great Eastern Hotel Company Ltd v. John Laing
Construction Ltd & Anor. (2005)

The facts

The Great Eastern Hotel (GEH) appointed John Laing as construction

manager for the extension and refurbishment of the existing Great Eastern

Hotel next to Liverpool Street Station in London. The works included a

complete refurbishment and extension of the existing buildings to produce

a first-class hotel. This included major demolition work and then re-build-

ing, to create a large central atrium and two and a half additional floors

within a newly created mansard roof. GEH’s budget for the project was

£34.8 million; and Laing was appointed under a Construction Manage-

ment Agreement (CMA). The employer’s Indicative Design and Construc-

tion Programme for the works was for a period of 113 weeks, but Laing

proposed and issued a programme showing a 109-week overall period.

A Letter of Intent was issued to Laing on 19 June 1997, and the works
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commenced on 30 June 1997, which gave a planned completion date of 2

August 1999. Delays occurred and practical completion was not achieved

until 13 July 2000, some 346 days later than the planned completion date.

The final cost of the project was £61 million which was some £26 million

more than the employer’s original budget.

The dispute

The employer, the Great Eastern Hotel Company, sought to recover losses

of £17 million from the construction manager, Laing, by way of damages

in respect of Laing’s various breaches of contract. The matter came before

Judge Wilcox in the Technology and Construction Court.

The judgment

The major issue that the Court had to decide was responsibility for the

delay. Both the claimant and defendants accepted that there was significant

delay. The defendants denied liability, pointing the finger at both other

parties and other concurrent causes of delay.

The procurement and erection of the temporary roof was one of the first

items on Laing’s programme. The judgment describes this situation as follows:

Unhappily both the procurement of the Temporary Roof Trade
Package and erection of the roof itself went badly wrong. The pro-
curement took three weeks longer than the time programmed by
Laing. In consequence the scaffold and Temporary roof contractors
TRAD commenced on site on 11th September 1997, three weeks later
than programmed. There was thus an immediate three-week delay
caused to the Project. The erection of the roof itself took 35 weeks
rather than the 10 weeks programmed by Laing. It was completed on
1st May 1998 instead of late October of 1997 as planned. That was a
delay in excess of six months. The reasons for these delays had been
canvassed a great deal in the evidence.

The parties accept that the temporary roof was critical to the whole
Project and agree that the delays to the procurement and erection of
the temporary roof caused a substantial delay to the project. GEH say
that the critical delay caused was 19 weeks and Laing’s expert accepts
that the critical delay was even more substantial, 26.9 weeks. In either
case, the effect on the project was significant. It never recovered from
this first fundamental setback, and the delays sadly became worse.

Judge Wilcox’s conclusion on this issue was:

In my judgment, in relation to this phase of the project, the defendants
are clearly in breach of clauses 2.8, 2.9, 3.1 3.2 (D) and 3.4 of the
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CMA and in consequence by their acts and omissions are proved to
have significantly caused the delay during these periods.

The Judge was looking for an objective evaluation from the experts. The

two experts approached their analyses of project delay in two different

ways.

Both experts approached their analyses for the principal part of the
project differently. Mr xxx for the main part proceeding retrospec-
tively from an as built programme to determine the critical path and
respective periods of delay and causes. Mr yyy used an impacted as
planned programme analysis by which the project is analysed on a
monthly basis to measure the impact of events as the project pro-
ceeded. The principal critical path determined by each expert was
broadly similar. The total extent of delay periods found by each expert
broadly coincided. Mr xxx’s assessment was several weeks longer than
Mr yyy, but I am satisfied that by applying an adjustment for public
holidays and not taken account of by Mr xxx, there is no significant
overall difference. It was 49.5 weeks. The vital differences relate to
some differences as to the route of the critical path and the causes of
delay advanced by each expert.

However, there was some agreement between the experts before the matter

reached the trial stage:

The experts in their joint statement that Court agreed as built dates
for construction activities up to April of 1999. Thereafter, due to lack
of information, Mr yyy was unable to confirm the dates relied upon by
Mr xxx in his as-built programme. They both agreed that MP/1
demonstrated Laing’s programme intentions at the time it was drawn
in August of 1997 and at the time the periods allocated to the activ-
ities were reasonable. Mr yyy made certain improvement and refine-
ments to MP/1. Not all of these were agreed by Mr xxx but none are
particularly significant.

The experts dealt with the delay issues with reference to identified
periods of time. In reviewing the evidence I would do so relating to
each of these periods.

I accept Mr yyy’s careful evidence as to the impact of the flow of
design information throughout the Project. It was based on thorough
research and objective analysis.

Furthermore, Mr xxx in his report compares the timing of the
actual design releases against an original programme which was super-
seded by later versions of the procurement programme on which
Laing showed later dates for the provision of the information
required.
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Mr yyy took account of the actual events in his researches and
exhibited in his researches and conclusions the clear-sighted objectivity
that informs the whole of his report.

One of the issues that came up during the trial was progress monitoring

and reporting. On this issue Judge Wilcox said:

It is evident in my judgment that Laing consistently underplayed
mention of the true causes of critical delay and assert other reasons for
delay that would not reflect upon them. They consistently misreported
the delays actually occurring and manipulating the data in the pro-
gramme update to obscure the accurate position.

Another issue that received comment in the judgment was that of alterations

to the programme logic. An example of this issue in the judgment was:

The deletion of the logic link between the demolition of the Mansard
and demolition of the Infill Block obscured from GEH and the design
team that the Infill Block was as critical as it was. Had Laing’s manip-
ulation not taken place the criticality of the Infill Block from the
delays it was causing would have become more readily apparent to
everyone. In that event is it more likely than not that under inevitable
pressure from the hotel and design team Laing would have taken steps
to commence demolition of the Infill Block after protecting the Rail
Track services at a much earlier stage. The misreporting of progress
had further serious effects on the following Trade Contractors.
Because of the misreporting of progress, some of the following Trade
Contractors commenced work on site before the works were ready for
them, and this led to claims for extensive extensions of time together
with prolongation and disruption costs. Had the true state of progress
been declared, whilst it would have been necessary for Laing to have
renegotiated with Trade Contractors in order to postpone their com-
mencement on site, the cost consequences of such renegotiation would
have been relatively minor, and it would have avoided the subsequent
claims for extensions of time and loss and expense.

Commentary

The two party-appointed experts approached their task with different

approaches. One expert used a retrospective analysis approach from an as-

built programme to determine both the critical path, the periods of critical

delay and their causes. This was based on the ‘collapsed as-built’ tech-

nique. The other expert analysed the project on a monthly basis in order to

measure the impact of events as the project proceeded. This was based on

the ‘windows’ technique.
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Despite the different approaches used by the experts, their results

showed that the principal critical path and the extent of the critical delay

periods were broadly the same.

The judge had some comments about the potential difficulties with the

‘collapsed as-built delay analysis’. His view was that, unless this takes

account of the actual events which occurred on the project, it can only give

rise to hypothetical answers. One of the key issues in this dispute involved

the timing of design release. The judge commented that it was necessary to

do more than compare actual release against the original construction pro-

gramme, stating that if you only do this, the analysis will not take account

of the fact that the design team would have been aware of the significance

of any delays which may have occurred to the original master programme.

In other words, the design team may have been able to prioritise design

and construction to fit actual progress.

The judge preferred the ‘as-planned impacted delay analysis’; which is a

form of ‘windows’ analysis in that the delays are determined and assessed

by analysing the updated planned programme on a monthly basis to

measure the impact of events as they occurred.

In summation, the judge preferred the forward-looking ‘impacted as-

planned’ to the retrospective ‘collapsed as-built’ approach. In particular he

considered it very important that it had been based on a careful analysis of

what had actually happened.

Furthermore, while ensuring that his own delay analysis could be sup-

ported, the expert had dealt with the question of concurrency by consider-

ing all other activities which might have caused delay to the completion

date of the project, if the identified critical activities had been completed

within the originally programmed period. The expert’s conclusion was that

none were in fact critical thereby demonstrating to the Court that the case

in relation to the alleged concurrent causes to the delay could not be

established.
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The ‘thorny issues’





17 Introduction

This section of the book looks at four of the ‘thorny issues’ which are

prevalent in many extension of time submissions:

1 float; ownership and utilisation;

2 concurrency;

3 mitigation and acceleration;

4 time at large.

The first of these issues to be reviewed is ‘float’; this is the amount by

which individual construction activities can be delayed without affecting

completion of the project.

In most standard forms of contract, it is unclear whether it is the

employer or contractor who owns the programme float. The view of the

Society of Construction Law in their ‘Delay and Disruption Protocol’ is

that the project owns the float, which means that either party can use it.

Chapter 18 reviews the issue in detail, discussing the concept of float, the

importance of it, and who owns it. Simple diagrams are used to illustrate

these aspects of ‘float’.

The next issue, ‘concurrency’, is probably the most prevalent of the

four issues. This issue is reviewed in chapter 19, looking first at the usual

methods of assessment, such as the ‘Devlin approach’, the ‘Dominant

Cause Approach’ and the ‘Burden of Proof Approach’. This is followed

by a sub-section titled, ‘A practical approach to concurrency’, which dis-

cusses how to establish whether delays are truly concurrent, with the

help of worked examples. The final part of the chapter presents various

scenarios of delays involving concurrency portrayed with some helpful

graphics.

The third issue is ‘mitigation and acceleration’. Strictly speaking, these

are two separate issues, but they are being considered in the book as one.

Most forms of contract contain an obligation for the contractor to miti-

gate delays. However, none of the standard forms define the difference

between mitigation and acceleration; the difference is usually from the

standpoint of an employer or a contractor.



In the chapter on mitigation and acceleration, the reasons for accelera-

tion are discussed, and in particular the concept of constructive accelera-

tion. On this matter, the American doctrine on constructive acceleration is

explained.

The final thorny issue being reviewed is ‘time at large’. This argument is

often put forward by contractors to defeat the application of liquidated

damages. The expression ‘time at large’ is used to indicate that the con-

tractor believes that there is no enforceable date for completion of the

works. Therefore, as there is then no date from which they can be calcu-

lated, the employer’s right to liquidated damages is defeated. If the con-

tractor’s argument succeeds, then his obligation is to complete within a

reasonable time.

The chapter on ‘time at large’ also reviews ‘what is a reasonable time to

complete’, and ‘determining a reasonable time to complete’.
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18 Float; ownership and utilisation

‘Float’ is the amount by which individual construction activities can be

delayed without affecting completion of the project; it should be properly

defined if this vital ingredient is to play its part in both the construction

process and the resolution of disputes.

Do all programmes have float?

The short answer is yes. Float is a function of the programme network,

and the amount and position of float within a programme is dependent

upon the manner in which the network has been constructed. Float pro-

vides a contingency or buffer which may be used to absorb the effects of

delays to activities not on the critical path. For example, float is used by

contractors in the optimisation of manpower and equipment resources, or

to absorb the effects of contractor-responsible delays to activities not on

the critical path.

In most standard forms of contract, it is unclear whether it is the

employer or contractor who owns the programme float. However, the

view of the Society of Construction Law in their ‘Delay and Disruption

Protocol’ is that the project owns the float; this means that either party can

use the float. In effect, whichever party, employer or contractor, gets to it

first can use it.

What is ‘float?’

In project-planning terms there are a number of different types of ‘float’,

such as free float, independent float and interfering float, but the most

important type, particularly in terms of the project completion date, is

‘total float’.

The British Standard BS 4335:1987, defines total float as

The time by which an activity may be delayed or extended without
affecting the total project duration.



Take for example a programme for construction of a new garage. If the

programme activity ‘ground floor slab’ has a total float (‘TF’) of ‘12’, then

this activity can be delayed by 12 workdays before completion of the

project will be delayed. See Figure 18.1 below.

In the above example, the programme activity ‘ground floor slab’ has a

total float (‘TF’) of ‘4’, which means that this activity can be delayed by up

to four workdays before completion of the project will be delayed.

So where does ‘float’ come from? It is often talked about as though it is

an entity or object that exists, whereas it is a product of the time analysis

process of a logic-linked network. In other words, a logically linked pro-

gramme, or CPM network. Therefore, float is the difference between the

earliest and latest start, or finish, dates for each activity.

The time analysis process consists of three parts:

1 a forward pass, which calculates the early start and finish dates based

on predecessor activity restraints and activity durations;

2 a backward pass, which calculates the latest start and finish dates

based on successor activity restraints and activity durations;

3 a float calculation, which establishes the difference between the earli-

est and latest dates for each activity.

Figure 18.2 below shows the programme for construction of a garage por-

trayed in network format.

The above chart shows for each activity:

From the ‘forward pass’:

i its earliest start date;

ii its earliest finish date.

From the ‘backward pass’:

i its latest start date;

ii its latest finish date.

The float calculation; the difference between an activity’s early and late dates:

• its total float.

Effectively, float is the spare time available for an activity and the amount

of float is the number of working days the activity can be prolonged or

delayed without impacting on the project completion date.

In a path of activities where the float is ‘0’, or the lowest in the

programme, the chain of activities is referred to as the critical path. There-

fore, the critical path through a project is the sequence of activities that rep-

resents the shortest possible time to complete the project (see Figure 18.3).

122 The ‘thorny issues’



Fi
gu

re
 1

8.
1

P
la

n
n
ed

 p
ro

g
ra

m
m

e.



Act
iv

ity
 Nr

. 1
1

C
om

pl
et

io
n

3131

3131
0 0

Act
iv

ity
 Nr

. 1
0

S
na

ggin
g & C

le
an

in
g

29

31
29

31
2 0

Act
iv

ity
 Nr

. 9
P

ai
nt

in
g

26
29

26
29

3 0

Act
iv

ity
 Nr

. 8

Ins
ta

ll 
Gar

age
 D

oo
r

2 0

26 26

24 24

22 22

Act
iv

ity
 Nr

. 7

Ele
ct

r
ic

al
 W

or
k

3 0

2525

Act
iv

ity
 Nr

. 6

F
el

t Ro
of

in
g

2020
23 23

3 0

Act
iv

ity
 Nr

. 5

Roo
f Jo

is
ts

 & Bo
ar

din
g

2020

1616
4 0

Act
iv

ity
 Nr

. 4

Gro
un

d Flo
or

 S
la

b

15 19
2218

3 4

Br
ic

kw
or

k

Act
iv

ity
 Nr

. 3

7 0

12 12

5 5

Act
iv

ity
 Nr

. 2

F
ou

nda
tio

ns

5 5
30

2 2

Exca
va

tio
n

Act
iv

ity
 Nr

. 1

2
2 2

0 0

0

Act
iv

ity
 Nr

. 1

Exca
va

tio
n

2 2
2

00

0

Act
iv

ity
 Nr

Act
iv

ity
 D

es
cr

ip
tio

n

Ear
ly

 Fin
is

h

La
te

 Fin
is

h

Ear
ly

 S
ta

rt

La
te

 S
ta

rt

Act
iv

ity
 D

ur
at

io
n

To
ta

l Fl
oa

t

KEYS
S

=2
S

S
=2

S
S

=3

S
S

=3

Fi
gu

re
 1

8.
2

N
et

w
o
rk

 d
ia

g
ra

m
.



Fi
gu

re
 1

8.
3

T
h
e 

cr
it

ic
a
l 
p
a
th

 i
n
 t

h
e 

p
la

n
n
ed

 p
ro

g
ra

m
m

e.



The importance of ‘float’

If an activity containing float is delayed, then the amount of float will be

reduced. When the delayed activity’s float has been reduced to zero, then

that activity will be critical to the completion date of the project. If the

delay to that activity continues, then the activity’s float will become negat-

ive, and there will be a critical delay to the completion of the project.

Using the programme for construction of a garage, and updating it based

on actual progress as at workday 26, the updated programme and new

forecast now look like this, see Figure 18.4 below.

As can be seen, almost all the remaining work activities are critical, i.e.

TF=0; the only activity that is not on the critical path is ‘ground floor

slab’. Furthermore, as a consequence of delay to the ‘ground floor slab’

activity, there has been a critical delay to the project and completion of the

project is now forecast to be six workdays late.

Who owns the ‘float’?

There are different approaches to the ‘ownership’ of float, i.e. whether the

contractor or employer is entitled to make use of programme float. Propo-

sitions and arguments that have been advanced for the ‘ownership’ of float

follow,

Scenario one: the contractor owns the float

The reasoning is that as the contractor created the work programme, he is

entitled to use the float to re-programme the work. Float is included in the

programme for the contractor’s own benefit and helps to plan works and

allows the contractor a contingency for any unforeseeable events that

occur during the project.

Float enables the contractor to complete on time and, if all goes well

and delaying events do not occur, he may complete the works early.

The amount of float that the contractor includes in the programme does

not include any allowance for employer-caused delays. The float is in the

programme solely as one of the contractor’s management tools. As a

result, if employer-caused events affect this float, then it is only fair that

the contractor should be given an extension of time to maintain that level

of contingency.

Scenario two: float belongs to the project

Employers argue that the float is contingency time programmed by the

contractor into the programme as insurance against delaying, caused by

either party.

If such events do occur, and their only effect is to reduce the float time,
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the contractor should not be entitled to an extension of time. Employers

further argue that this is because the completion date of the project has not

been delayed by the event at all.

For example, if only part of the float was used up by delaying events

and the contractor was entitled to an extension of time because of these

events, then the contractor would still be able to complete the works early,

because all of the float had not been used up by the delaying events; but at

the same time be entitled to an extension of time beyond the contract com-

pletion date.

So employers argue that they own the float, or alternatively that the

float ‘belongs to the project’.

Disputed liability: an example

On an office-block refurbishment project, because of restricted craneage

facilities, the new ventilation equipment has to be hoisted up to the flat

roof and then winched across it to the plant room. In order not to damage

the new roof waterproofing, the roofing is left off until all equipment is in

position.

The contractor’s plan is to start internal finishes immediately after the

roofing is completed and the building is weather-tight. The contractor’s

programme shows three weeks’ float on the series of activities linking the

‘ventilation equipment’, ‘roofing’ and ‘internal finishes’, i.e. the start of the

‘internal finishes’ activity can be delayed by up to three weeks without

delay to the project completion date. The extract from the contractor’s

programme is shown in Figure 18.5.

Four weeks before the equipment is due to be delivered the services con-

sultant decides to make an important change to the ventilation equipment

which requires a modification in the factory and results in a three-week

delay to delivery of some of the equipment. The final installation of the

ventilation equipment and the start and finish of roofing will be delayed by

three weeks and, as a consequence, the float is used up.

No problem, you might say: the contractor reschedules the works and

the project should still finish on time. See Figure 18.6.

In that situation the contractor would not be entitled to an extension of

time, as it was not anticipated, or likely, to be ‘any expected delay in the

completion of the Works or any Section beyond the relevant Completion

Date’.

After the start of internal finishes, however, the suspended ceiling sub-

contractor sets out his work incorrectly and has to redo much of his ceiling

grid work. As a consequence, the whole of the internal finishes takes

longer than programmed and the project finishes two weeks late. The as-

built programme would look like Figure 18.7.

The question is likely to arise as to who pays for the consequences of

the delay in completion of the project.
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The contractor will probably argue that he built float into his pro-

gramme to cater for his own delays, e.g. the delay in internal finishes, and

the cause of the delay in completion was the modification to the ventila-

tion equipment. The architect may argue that the delay in completion was

caused by the suspended ceiling subcontractor’s default and as such the

contractor is not entitled to an extension of time.

Who is right? Most contracts, including the JCT contract, do not

address the subject of float and consequently it is a constant source of

dispute in time-related claims. Float means flexibility; and both contrac-

tor’s and employer’s representatives argue their need to be able to adjust

their programmes as they respond to events that unfold as the project pro-

gresses.

The above illustration is a simplified example of problems which can,

and do, occur on construction projects. As stated earlier, the standard

forms of contract do not address the issue of float. In view of the import-

ance of float, it is essential for employers and contractors alike that it is

properly identified in a structured programme, i.e. a critical path network,

with any necessary adjustments made to that programme.

Conclusion

Finally, there are five basic tenets that need to be understood regarding

delay, disruption and extension of time entitlement. Namely:

1 The programme is dynamic.

2 Float, also being dynamic, is best evaluated, measured and considered

at the time of the delay.

3 A critical path analysis is essential to determine the cause and effect

nexus required for extension of time entitlement.

4 Contractor-responsible concurrent delays do not reduce the contrac-

tor’s entitlement to an extension of time.

5 However, contractor-responsible concurrent delays do reduce the con-

tractor’s entitlement to prolongation costs.

132 The ‘thorny issues’



19 Concurrency

A question that frequently arises is the method of dealing with extensions

of time which may be due to either or both of two causes, i.e. concurrency.

The more complex the project the more likely that this issue will arise.

Concurrent delays refer to delay situations when two or more delays,

regardless of the type, occur at the same time or overlap to some degree –

either of which occurring alone would have affected the project comple-

tion date.

It is important to differentiate between the delaying event or cause and

the delay itself. It is generally recognised that there are times when there are

delays which may result from different causes, but that sometimes the causes

will run at the same time or overlap. This makes it difficult to decide how to

treat the delay, particularly if the causes originate from different parties or

the delays are of different kinds. For example, under most forms of contract,

some causes may give the contractor entitlement to an extension of time;

some causes may give the contractor entitlement to an extension of time and

also loss and expense, while other causes may not entitle the contractor to

any extension of time or loss and expense whatsoever.

In analysing concurrent delays, each delay should be assessed separately

and its impact on other activities and the project date for completion calcu-

lated. Much will turn on the quality of planning and programming, and

record keeping. Not only will there often be several delay events running in

parallel, but there may be parallel critical paths to contend with and periods

of acceleration and/or mitigation to take into account. The contract con-

ditions will also have to be taken into account on the analysis technique used.

Methods of assessment

Keating on Building Contracts looks at a number of propositions as

follows:

1 The Devlin Approach. This contends that if there are two causes

operating together and one is a breach of contract, then the party

responsible for the breach will be liable for the loss.



2 The Dominant Cause Approach. This contends that if there are two

causes, the effective, dominant cause is to be the deciding factor.

3 The Burden of Proof Approach. This contends that if there are two

causes and the claimant is in breach of contract, it is for the claimant

to show that the loss was caused otherwise than by his breach.

A further method to consider is the Malmaison approach, which is often

considered to be the leading modern decision on concurrent delay. Dis-

putes occurred on a hotel project in Manchester which culminated in arbi-

tration and subsequently ended in Court before Mr Justice Dyson.

An agreement on concurrency was reached between the parties and this

was ratified in Court by Judge Dyson thus:

It is agreed that if there are two concurrent causes of delay, one of
which is a relevant event and the other is not, then the contractor is
entitled to an extension of time for the period of delay caused by the
relevant event, notwithstanding the concurrent effect of the other
event. Thus to take a simple example, if no work is possible on site for
a week, not only because of exceptionally inclement weather (a rele-
vant event), but also because the contractor has a shortage of labour
(not a relevant event), and if the failure to work during that week is
likely to delay the works beyond the completion date by one week,
then if he considers it fair and reasonable to do so, the architect is
required to grant an extension of time of one week.

Therefore, by using a simple example, Judge Dyson demonstrated that, if a

contractor suffered a delay of one week due to exceptionally inclement

weather, a relevant event, and in the same period there was a delay due to

the contractor’s shortage of labour, not a relevant event, then, if the archi-

tect considers it fair and reasonable to do so, he should grant an extension

of time of one week; and he cannot refuse to grant one on the grounds that

the delay would have occurred anyway because of the contractor’s short-

age of labour.

A simplistic approach sometimes adopted is the ‘first-past-the-post’

method. This is based on the logic that, where delays are running in paral-

lel, the cause of delay that occurs first in terms of time will be used first to

evaluate the impact on delay to the date for completion.

A practical approach to concurrency

When faced with the problem of concurrent delays, it is always worth-

while pausing and asking whether the delays really are concurrent as most

delays are in fact consecutive. The test is to look at the project’s critical

path. Delays will generally be consecutive unless there are two or more

critical paths. On some projects, several critical paths running in parallel is
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not uncommon, but even in such cases, true concurrency is rare. Usually,

after investigation it can be established that one delay occurred after the

other. Or, for example, only one delay was affecting the critical path and

the other delay was using up only available float, so that the non-critical

delay is not delaying completion of the project.

Therefore, before the question of concurrency arises at all, it must be

established that there are two competing causes of delay operating at the

same time and affecting the critical path or paths of the project.

Complications are introduced when, for example, one delaying event is

soon followed by another during the delay caused by the first event itself,

and it may be unclear as to whether the second event was triggered by the

first; or if the contractor’s obligation to mitigate delays has to be reassessed.

Worked examples

The project is a new school, consisting of two blocks, a classroom block and

a science block. Figure 19.1 shows the planned programme for the project.

Assuming that the criteria for concurrency have been satisfied and assum-

ing further that there are the same two causes in each case; one the fault of

the contractor, i.e. equipment breakdown; the other the fault of the

employer, i.e. an architect’s instruction, then there are three likely scenarios.

Scenario one

This scenario looks at entitlement to an extension of time as a consequence

of a relevant event, followed shortly by a contractor-responsible delay; the

effect of both delays acting independently but concurrently.

Ten weeks after commencement of the project, the following event

occurs (see Figure 19.2):

The contractor is due to start facing brickwork to the classroom block
on Monday morning (start of week 11) when on the Friday before he
receives an Architect’s Instruction to change the colour of the facing
bricks from red to blue. He orders the new blue facing bricks immedi-
ately, but they are on 4 weeks delivery and will not arrive until the end
of week 14, which means that the start of facing brickwork will be
delayed until the beginning of week 15. This will cause a delay of 4
weeks to the progress of the works and this delay will cause a likely
delay of 4 weeks to the date for Completion.

Shortly afterwards a further event occurs.

The contractor is due to start erecting precast floor units to the science
block at the start of week 13. Therefore, he carries out preparatory
work and organises his labour and lifting crane ready to commence
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lifting the precast units at the start of week 13. On the Monday
morning of week 13, his crane breaks down at the start of this opera-
tion and it will take 2 weeks to obtain the necessary replacement parts
and carry out the repairs. He therefore re-schedules the installation of
the precast floor units to start at the beginning of week 15. This will
cause a delay of 2 weeks to the progress of the works and this delay
will cause a likely delay of 2 weeks to the original date for completion.

However, while the crane breakdown was delaying progress on the science

block it had no effect on the forecast date for completion, because this was

already being delayed by the architect’s instruction revising the facing

bricks for the classroom block.

Therefore, in scenario one, the contractor is entitled to a four-week

extension of time to the date for completion as a consequence of the

instruction to change the facing bricks, which should not be reduced

because of his own culpable delay of mechanical breakdown.

However, for prolongation costs/loss and expense, the contractor’s two-

week concurrent culpable delay should be taken into account.

Scenario two

This scenario looks at entitlement to an extension of time as a consequence

of a relevant event, when a contractor-responsible delay occurs at the same

time; the effect of both delays acting independently but concurrently.

Using the same events as for scenario one, except that in the early part

of week 11 the facing brick manufacturer receives an order cancellation

from another contractor and is able to deliver the new blue facing bricks at

the end of week 11. We now have the following situation:

1 The new blue facing bricks are delivered to site at the end of week 11 and

facing brickwork to the classroom block starts at the beginning of week

12. This causes a delay of one week to the progress of the works and this

delay will cause a likely delay of one week to the date for completion.

2 The situation on the new science block is still the same as for scenario

one. At the beginning of week 13, the contractor was due to start

erecting precast floor units to the science block. His crane breaks

down at the start of this operation and it will take two weeks to

obtain the necessary replacement parts and carry out the repairs. He

therefore reschedules the installation of the precast floor units to start

at the beginning of week 15. This will cause a delay of two weeks to

the progress of the works and as the science block is on the second

critical path, this delay will cause a likely delay of two weeks to the

date for completion.

Figure 19.3 below shows the situation for scenario two.
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Therefore, in scenario two, the contractor is entitled to a one-week

extension of time to the date for completion as a consequence of the

instruction to change the facing bricks, which should not be negated

because of his own culpable delay of mechanical breakdown.

However, for prolongation costs/loss and expense, the contractor’s two-

week concurrent culpable delay should be taken into account.

Scenario three

This scenario looks at entitlement to an extension of time as a consequence

of a relevant event, when a contractor-responsible delay has occurred just

prior to the relevant event; and the effect of both delays are acting inde-

pendently but concurrently.

Using the same events as for scenario one, except that the facing brick

manufacturer can commence delivery immediately of the new blue facing

bricks and brickwork to the classroom block commenced on programme

at the start of week 11. However, shortly afterwards, the following situ-

ation develops.

1 In the early part of week 16 the facing brick manufacturer has a

problem with the quality of the changed blue facing bricks which

results in a two-week period where no blue facing bricks are delivered

to site. This results in completion of the classroom block brickwork

being delayed by two weeks until the end of week 22.

2 Meanwhile, the situation on the new science block is still the same as

for scenario one. At the beginning of week 13, the contractor was due

to start erecting precast floor units to the science block. His crane

breaks down at the start of this operation and it will take two weeks

to obtain the necessary replacement parts and carry out the repairs.

He therefore reschedules the installation of the precast floor units to

start at the beginning of week 15. This will cause a delay of two weeks

to the progress of the works and, as the science block is on the second

critical path, this delay will cause a likely delay of two weeks to the

date for completion.

Figure 19.4 shows the situation for scenario three.

Therefore, in scenario three, at week 13 there is a delay to ‘the progress

of the works’ as a consequence of the contractor’s equipment breakdown

on the science block. At the time, this is likely to cause a two-week delay

to the current date completion.

A few weeks later, there is a separate delay on the classroom block, as a

consequence of a relevant event. As a result there is a delay to the progress

of the works on the classroom block only but no likely delay to the date

for completion, as the current forecast completion date has not been

delayed further.
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Therefore, the contractor is not entitled to an extension of time to the

date for completion as a consequence of the instruction to change the

facing bricks and the resulting delay in delivery of the bricks.

However, an important issue here is that the situation on the science

block should be kept under close review for, if the contractor subsequently

mitigates his own two-week delay caused by his equipment breakdown,

then he will probably be entitled to a two-week extension of time for the

relevant event of the changed facing bricks.

For prolongation and time-related costs, unless the circumstances

change, as explained above, it is unlikely that the contractor will be reim-

bursed.

Useful guidelines

Where there are overlapping or concurrent delays, the most popular guide-

lines are:

1 No extension of time is granted when an employer-responsible delay

event is within a non-critical path while a contractor-responsible delay

(e.g. poor progress through lack of resources) is on a critical path.

2 An extension of time is awarded when both an employer-responsible

delay event and a contractor-responsible delay event occur concur-

rently on parallel critical paths, on the basis that either delay by itself

could have prolonged the project by the same period.

However, where the delays are unequal, or where an employer-responsible

delay is followed by a contractor-responsible delay (or vice versa) on the

same or parallel critical paths, and it is unclear as to whether the second

was triggered by the first, the ‘dominant cause’ approach could help to

allocate liabilities.

Clearly, more explicit guidelines are needed based on sound principles

to improve fairness, consistency and certainty in practice, which would in

turn lead to better planning and control of potential project risks and less

resource wastage on acrimonious disputes where these risks materialise.
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20 Mitigation and acceleration

Most forms of contract contain reference to a contractor’s obligation to

mitigate delays, including the effects of employer-responsible delays.

JCT 2005 contains the following at clause 2.28.6.1:

the Contractor shall constantly use his best endeavours to prevent
delay in the progress of the Works or any Section, however caused,
and to prevent the completion of the Works or Section being delayed
or further delayed beyond the relevant Completion Date.

However, in many instances this leads to conflicting interpretations, for

example, as to what extent of ‘best endeavours’, or mitigation, is required.

Beyond a certain level, e.g. if substantially more resources are mobilised, it

could be interpreted as ‘acceleration’ to catch up for delays by others, rather

than mere ‘mitigation’, which could lead to further claims for compensation.

‘Acceleration’ tends to be bandied about as if it were a term of art with

a precise meaning, but this is not the case.

The reasons for acceleration usually fall into one of the following

categories:

1 By agreement or instruction. By agreement between the parties or, if

the contract so provides, on the instruction of the architect.

2 Unilateral acceleration. Unilaterally on the initiative of the contractor,

often categorised as ‘mitigation’ by the contractor or as ‘using best

endeavours’ by the employer.

3 Constructive acceleration. Constructive acceleration is where the

contractor argues that he has no real alternative in the circumstances.

By agreement or instruction

There should be no difficulty in obtaining payment where the architect, in

exercise of his powers under a contract, orders acceleration of the work or

the employer and the contractor agree acceleration and a claim under the

direct loss and expense clause is unnecessary.



However, few standard forms of contract give the architect the power

to order the contractor to accelerate.

Unilateral acceleration

This is the situation where a contractor accelerates without any agreement

with the employer or instruction from the architect. No pressure has been

placed on him by the refusal of an extension of time; indeed in this situ-

ation it may be that the contractor is reasonably confident of getting an

extension of time. The reason for doing so may be in order to find work

for operatives from another site where construction is drawing to a close.

The result may be that some time is recovered and an extension of time is

not required. In most such cases, the contractor will find it difficult to

contend that he was doing other than ‘using his best endeavours’ to reduce

delay.

Constructive acceleration

This is an argument advanced by a contractor and is based on the archi-

tect’s failure to give an extension of time to which the contractor believes

he is entitled. A contractor will put more resources into a project than

originally envisaged and then attempt to recover the value on the basis that

he was obliged to do so in order to complete on time, because the architect

failed to make an extension of time of the contract period. The problem

faced by the contractor is that, in the absence of an extension of time, he

may have liquidated damages being levied against him. He has a stark

choice: he can continue to work as planned and efficiently in the hope that

he can later successfully demonstrate that he is entitled to an extension of

time and that this will be granted. Alternatively, he can accept, temporarily

at least, that he is in default and take steps to mitigate the consequences of

this temporary default by putting more resources into the project, and/or

reorganising the works, so as to finish by the date for completion.

An important question to be asked before this kind of argument can be

entertained is the extent to which pressure is put on the contractor; the con-

tractor’s problem is one of causation. Where the architect fails to make an

extension of time, either at all or of sufficient length, the contractor’s route

under the contract is adjudication or arbitration. If, as a matter of fact and

law, the contractor is entitled to an extension of time, it may be said that he

can confidently continue the work, without increasing resources, secure in

the knowledge that he will be able to recover his prolongation loss and/or

expense and any liquidated damages wrongfully deducted, at adjudication

or arbitration. If he increases his resources, that is not a direct result of the

architect’s breach, but of the contractor’s decision.

In practice, it must be acknowledged that a contractor in this position

may not be entirely confident; the facts may be complex and the liquidated
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damages high. Faith in the wisdom of an adjudicator or arbitrator may not

be total. It may be cheaper, even without recovering acceleration costs, for

the contractor to accelerate rather than face liquidated damages with no

guarantee that an extension of time will ultimately be made. As a matter of

plain commercial realism, the contractor may have no other sensible

choice than to accelerate and take a chance as to recovery. Unless the con-

tractor can show that the architect has given him no real expectation that

the contract period will ever be extended and in those circumstances the

amount of liquidated damages would effectively bring about insolvency,

this kind of claim has little chance of success.

However, under the Housing Grants, Construction and Regeneration

Act, a contractor now has the option to address the uncertainty at an early

stage and not wait until after completion of the project. He can refer the

architect’s/contract administrator’s refusal of his extension of time claim to

an adjudicator during the course of the contract, rather than to arbitration

or litigation after completion.

In the United States, a ‘constructive acceleration’ doctrine has been

established to permit a contractor to claim his acceleration costs. The US

doctrine, modified for the British construction scene, comprises a six-stage

test:

1 Is there a delay, resulting from a relevant event, that would entitle the

contractor to an extension of time?

2 Has the architect/contract administrator been given notice of the delay

in accordance with the contract?

3 Has the architect/contract administrator refused or failed to grant an

extension of time?

4 Has the architect/contract administrator or employer acted in some

manner that can be construed as an instruction to complete by the ori-

ginal or revised date for completion?

5 Has the contractor accelerated its performance?

6 Has the contractor incurred additional costs as a result?

Recovery of acceleration costs

Usually, if it can be shown that the acceleration has been caused by an

event for which there should have been compensation, then there is no

reason why the costs should not be recoverable as loss and expense and

valued in the usual way under the contract. However, if they cannot be so

valued, then it is possible that the claim can proceed on a quantum merit

basis of the reasonable costs of the accelerated works.
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21 Time at large

In the absence of any contractual mechanism for fixing a new date for

completion, then no such date can be fixed and the contractor’s duty then

will be to complete the works within a reasonable time. Provided the con-

tractor has not acted unreasonably or negligently, he will complete within

a reasonable time despite a protracted delay due to causes outside his

control. In such circumstances, time is said to be ‘at large’.

The expression ‘time at large’ is used to indicate that the contractor

believes that there is no enforceable date for completion of the works.

Therefore, as there is then no date from which they can be calculated, the

employer’s right to liquidated damages is annulled. If the contractor’s

argument succeeds, then his obligation is to complete within a reasonable

time. If the argument does not succeed, then the employer may recover his

losses as general damages at common law.

Whether time has become at large is a matter for the contract, and the

facts and circumstances that are alleged to defeat the application of liqui-

dated damages.

The most common allegation supporting a claim for ‘time at large’ is

that the contract administrator has either failed to grant an extension of

time at all, or that the extension of time that has been awarded is very

unreasonable.

However, in most standard forms of contract a refusal or unappealing

extension of time award by the architect/contract administrator will not

set ‘time at large’. Under the Housing Grants, Construction and Regenera-

tion Act, a contractor now has the option to refer the architect’s/contract

administrator’s unappealing response to his extension of time claim to an

adjudicator during the course of the contract.

All standard forms of contract have clauses permitting an extension of

time thereby enabling the architect or contract administrator to fix a new

completion date where the employer is responsible for delay to the

progress of the works. However, even where a contract contains terms

providing for an extension to the contract period, time may yet become ‘at

large’, either because the terms do not properly provide for the delaying

event or because the architect/contract administrator has not correctly



operated the terms. For example, the JCT 2005 series of contracts list,

under clause 28, events giving grounds for extension of time. Because the

power of the architect/contract administrator to award an extension of

time is restricted to the listed events, there is a danger that the employer

may delay the works in a way which does not fall under one of the listed

events. In such a case, time would be ‘at large’.

Again, with reference to the JCT suite of contracts, where the archi-

tect/contract administrator operates the extension of time clause incor-

rectly, time may become ‘at large’. An example would be where the

architect was late in issuing drawings or information to the contractor, a

fact causing or likely to cause delay to completion of the works, but he

failed to give any extension of time.

It is common to find the allegation in a contractor’s claim that the

employer is not entitled to any liquidated damages and that ‘time is at

large’. The contractor’s position is usually that, for reasons within the

employer’s control, the contractor was prevented from completing by the

date for completion and the date was not properly extended by the con-

tract administrator. The employer can no longer insist upon the comple-

tion date, original or revised, and therefore there is no firm date from

which liquidated damages can be calculated. Time is then said to be ‘at

large’, as a result of the effect of the ‘prevention principle’; a rule of law

that ‘a man should not be allowed to recover damages for what he himself

has caused’.

Determining a reasonable time to complete once time is ‘at
large’

This is dependent upon the circumstances that led to time becoming at

large and, based upon the date when time became at large, the information

available from which such a calculation can be made.

There is some case law support for the view that, provided that the con-

tract contained a completion date, or a completion date could be con-

strued from the conduct of the parties, then that is the position from which

to commence identifying a reasonable time to complete.

In the case of Astea v. Time Group, HHJ Seymour considers that the

contractor’s contract period was the appropriate starting point, by saying

that consideration of a reasonable time for performance ‘is likely to

include taking into account any estimate given by the performing party of

how long it would take him to perform. . .’.

In a further case, J & J Fee v. Express Lift, there had been correspon-

dence between the parties on the dates of commencement and completion.

The last correspondence from the contractor stated that it could see little

possibility of improvement on the dates previously given, but suggested

that it would try to improve upon it. HHJ Bowsher gave a provisional

view (without deciding) that it would be impossible for the contractor to
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contend that a reasonable time for completion of the works would be any

later than the date consistently put forward in contract negotiations.

Determining a reasonable time to complete

Where a contract period is established, it should be possible to take as a

baseline the contractor’s planned programme for the contract scope and

add to this the effect of the employer’s delay events or breach. This

approach and methodology is known ‘as planned impacted’.

Provided the necessary materials are available, a reasonable time to

complete can also be calculated by the ‘time impact’ method. This method

is recommended by the Society of Construction Law in their ‘Delay and

Disruption Protocol’. By taking into account the contractor’s culpable

delay, if any, and identifying the net effect of the employer-responsible

delay events on the contractor’s programme, the contractor does not

benefit from additional time other than that caused by the employer’s

delay events or breach.

A further technique, and one that is often used in the absence of a con-

tract period from which to start, is the ‘collapsed as-built’ method. Pro-

vided the materials are available from which to establish an as-built

programme, this method uses as the baseline the programme of work that

was actually carried out, i.e. the as-built programme for the project. From

this programme, the actual periods of time for which the contractor is

liable are subtracted from the actual critical path. This shortens the actual

critical path and the resultant completion date can be said to be the com-

pletion date that reasonably could have been achieved, save for the con-

tractor’s culpable delay.

Summary

It is common to see in a contractor’s claim the contention that ‘time is at

large’.

Time being ‘at large’ does not mean that the contractor has no obliga-

tion to complete the work. He has to complete in a ‘reasonable time’.

What is reasonable depends on the facts and circumstances at the time.
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Part V

Extensions of time





22 Introduction

The standard forms of contract set out a number of possible contingencies,

the risk of which is to be borne not by the contractor but by the employer.

For example, the JCT form, under clause 25, details relevant events which

are beyond the control of the contractor. If the occurrence of any of those

contingencies occur so as to cause the works to take longer to complete

then, because those contingencies are not at the contractor’s risk, that

much more time must be added to the contract period. Without provisions

for more time to be granted, for example for the effect on the contract

period for late issue of information, time would become at large. This

means that the contractor would have to complete not within the contract

period but within a reasonable time, whatever that was determined to be.

Furthermore, the employer would not be able to recover liquidated

damages for any overrun of the contract period. This is why there are pro-

visions for time to be extended in the event that the contract period is

adversely affected by those risks that are borne by the employer.

The amount of time to be added to the contract period for employer-

responsible delaying events which have caused delay to the completion

date should be calculated logically and methodically by the contract

administrator, or architect, and he must form his judgement impartially

and objectively. This means that, if it comes to a dispute as to whether a

fair and reasonable extension of time has been granted and the contract

administrator has determined the period of that extension of time instinc-

tively, intuitively or under the instructions of one of the parties, his

decision is likely to be overturned.

Unfortunately, none of the standard forms provide any indication of the

sort of information or technique upon which such a logical and methodical

appreciation of the factual matrix upon which an extension of time should

be calculated.

For example, JCT 1980 requires the contractor to identify any cause of

delay or likely delay to progress, and requires the contractor to estimate

the effect on the date for completion for each delay event and to provide

all the necessary particulars demonstrating how such an effect has been

calculated. However, it does not say how, i.e. which EOT assessment



technique should be used to demonstrate any such delay to the date for

completion.

It is important to recognise that, generally, it is only a delay or likely

delay to the progress of the works that the contractor has to notify, but it

is the extent, or knock-on effect of such event to the date for completion

that the contract administrator has to certify. One of the major difficulties

is that the delay in the planned timing of an activity alone gives no clue as

to whether it is likely to have an effect on the date for completion. Neither

is it of any importance that an activity took longer to achieve than that

shown on the contractor’s as-planned programme. In the end, the deciding

factor to the contract administrator is whether the employer-responsible

delay event has adversely affected the date for completion.

Except in the most obvious of circumstances, proving a chain of causa-

tion in an environment in which many ongoing activities are being carried

out concurrently is by no means a simple exercise. Therefore, even if the

contractor provides what is required under the contract, the contract

administrator will necessarily have to do an awful amount of work to sort

out the wheat from the chaff.

Arising out of its role as an aid to the planning of a project and as a

monitor of current performance, it was a short step to the programme

being used to provide a quick and simple means for appraising delays and

showing entitlement for extensions of time. By the early 1970s the use of

computers and project-planning software meant that the critical path

method (CPM) was developed as a tool for assessing responsibility in delay

and disruption construction disputes.

Since then there has been a proliferation of techniques, which have

evolved with increasing sophistication and ingenuity, but most of these

suffer from weaknesses in adequately addressing a number of issues relat-

ing to the use of CPM for extension of time submissions and delay claims,

such as programme float and concurrency.

Delay analysis

‘Delay analysis’ in respect of a construction dispute is the process in a

claim or claim defence that the contractor or employer has to practise in

order to be able to:

• establish lines of research and investigation;

• demonstrate the contractor’s (or employer’s) entitlement to claim (or

to reject a claim against it or to counterclaim);

• present the claim (or claim defence) effectively.

The initial research and review stage will help to ascertain whether the

delay claim to be pursued involves ‘critical’ delays or ‘non-critical’ delays.

Critical delays are those that delay the project completion date, whereas
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non-critical delays are those which affect progress at any given time but

which have no ultimate effect upon the completion date of the project.

The next stage is that of investigation, when all the factors relating to

the areas of claim made known during the initial research and review stage

are analysed. The aim is to establish the specific causes of the delay, in

which area or section of the work it took place, and when it began to

affect the rate of progress. It is often helpful at this stage to use specific

databases to record this information.

Once recorded in a database, these records would then have to be

analysed and put into a format that can be used to demonstrate how the

particular events led to the delays. After compiling the databases regarding

the delay claims, the results may be shown in the form of charts, graphs,

histograms, etc.; basically adopting the best format to make the most pre-

sentable and convincing argument when presenting the claim.

EOT assessment techniques

Due to the dynamic and often complex nature of a construction project,

the simple ‘short-cut’ method of delay analysis has proved to be inappro-

priate for anything other than providing a relatively informed feel for what

happened. However, this can be useful for the purpose of providing an

element of support for positions adopted in the context of normal final

account negotiation, but it falls considerably short of the burden of proof

in the context of legal proceedings.

Previous experiences of various authors and observations by other

investigators indicate the wide spectrum of EOT assessment and analysis

approaches/techniques adopted or adapted by various contractors and

consultants at different times; but also the lack of consensus on any suit-

able approach.

A closer examination of the various techniques widely employed for EOT

submissions shows that none of the commonly recognised methods allows

for the assessment of three important issues at the same time, namely:

1 the progress of the project at the time the event occurred;

2 the changing nature of the critical path at the time the delay occurred;

3 the effects of action taken, or that should have been taken, to min-

imise likely delays.

It is thus not surprising that the consequential inconsistencies and clashes

have fuelled many prolonged disputes on EOT analysis and assessments.

Problems often arise in unravelling ‘cause’ and ‘effect’ patterns, given

that many EOT causes and entitlement are interrelated and may also be

concurrent. Concurrent delays are said to arise when two or more delays

occur at the same time or overlap to some degree. Examples of scenarios

needing careful consideration and evaluation include those where:
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1 a contractor-responsible event on a non-critical path makes a sub-

sequent activity critical and this activity is then subjected to an

employer-responsible event;

2 an employer-responsible event is followed by a contractor-responsible

event;

3 an employer-responsible event and a contractor-responsible event are

concurrent and on parallel critical paths.

The following chapter describes most of the recognised EOT assessment

techniques, categorised into the following groups:

A Impressionistic. Visually impressive, these are only suitable for simple

projects.

B Simplistic. These are static models and do not provide the insights into

impacts and relationships afforded by critical path analysis methods.

C Prospective analysis. These techniques use as-planned programmes

and essentially project the likely delay an event will cause.

D Retrospective analysis. These techniques use as-built programmes and

establish the actual delay an event caused.

However, the critical importance of reliable documentation and records in

establishing EOT entitlements cannot be over-emphasised, whichever tech-

nique is ultimately adopted.

Extension of time submissions

Major obstacles to prompt settlement of submissions for extensions of

time include:

1 The erroneous assumption that an extension of time automatically

grants entitlement to monetary compensation.

2 Late, insufficient or total lack of notice of delay or likely delay on the

part of the contractor.

3 Failure to maintain contemporary records.

4 Failure to regularly update the programme so that the effects of delay

can be monitored.

5 Poor presentation of the claim to show how the progress of the work

has been, or is likely to be, impacted.

6 The probability that the cause of delay will reflect on the performance,

or lack of it, on the part of the employer’s professional team.

7 Pressure, on the part of the employer, to complete the project by the

original completion date, irrespective of delays which occur.

The first obstacle, (1) which assumes that delay means money, is under-

standable. Nevertheless, it should not be a consideration when reviewing
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and resolving extensions of time. It should be clearly understood that an

extension of time merely gives the contractor more time to complete the

works and allows the employer to preserve his rights to liquidated

damages. An extension of time awarded for a cause of delay which

appears to have financial implications does not necessarily lead to addi-

tional payment. If the contractor is himself also in delay, then the financial

compensation arising out of the extended period to execute the works

may, in total or in part, have to be borne by the contractor.

The next three obstacles, (2) notice, (3) contemporary records and (4)

programme, are all practical matters which can only be addressed by

ensuring that adequate contract administration procedures are followed

from the start of the project.

The fifth obstacle concerns presentation of the claim. While the contract

administrator must do his best to estimate the length of any extension of

time which may be due, irrespective of lack of notice and particulars given

by the contractor, contractors cannot complain if the extension made on

the basis of inadequate information does not live up to their expectations.

Good practice

It is recommended that for an EOT submission, the contractor should

state:

1 the material circumstances giving rise to an extension of time;

2 the event or cause of entitlement;

3 whether the cause is a relevant event under the contract;

4 the delay, or likely delay, to the progress of the works;

5 the likely effect of the event on the completion date of the contract

and any contractual sectional completion dates.

Which technique to use sometimes depends on the reason for preparing the

delay analysis. For example, a contractor who makes a submission to the

employer, or his representative, for an extension of time as part of the final

account settlement, may not have the time for an extensive delay analysis

and so will lean towards one of the simplistic techniques. Going to the

other extreme, if the dispute is in arbitration or litigation, one of the

prospective analysis or retrospective analysis techniques should be

exploited as the level of sophistication required in these arenas excludes

the impressionistic and simplistic techniques.

The claimant is free to choose any format he wishes to present his delay

claim but should be aware that the courts have rejected some formats. It

may be, however, that the claimant has other reasons for selecting a

particular format (e.g. as a negotiating tool or because their client has

requested a particular type of presentation). Should the claimant proceed

with a claim in a particular format for, say, negotiation purposes and then
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find that negotiations break down and a dispute ensues, then the claimant

may be put to the task (and cost) of reworking the delay claim into a

format more acceptable to the court.

Now that the Civil Procedure Rules (CPR) are in place, their objectives

and principles should be considered, which basically means that issues of

fairness, time and cost effectiveness are important. The Statement of Case

(which replaced Pleadings) should clearly set out the case to be answered.

The most detailed claims-programming method is time impact analysis

and although not specifically mentioned in the above cases, it requires the

application of retrospective analysis techniques (accepted in McAlpine v.

McDermott). However, like other programming methods, its application is

dependent on the records available. The purpose and intended use of a

delay claim is relevant here in that time impact analysis is not necessarily

needed if there is little likelihood that the claim will proceed to

litigation/arbitration. Time impact analysis is very detailed and time-con-

suming and the claimant may wish to proceed with a different technique in

appropriate circumstances. As stated in the cases above, the claimant can

proceed as he sees fit (subject in legal proceedings to ensuring that the

other party knows the case against it).
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23 EOT assessment techniques

In the English and Commonwealth jurisdictions there are very few cases

setting out guidelines for methodology or techniques that should be

adopted when preparing or considering an extension of time submission or

claim.

The previous chapter outlined four groups categorising most of the

recognised extension of time (EOT) assessment techniques:

A impressionistic;

B simplistic;

C prospective analysis;

D retrospective analysis.

Only the latter two groups, prospective and retrospective analysis, are con-

sidered to be dynamic analysis techniques.

To demonstrate and compare the presentations of the various EOT

assessment techniques, a standard project has been adopted, namely the

construction of a garage. For this project, the as-planned programme con-

sists of ten number activities and is displayed in network format as shown

in Figure 23.1.

When presented in the more usual barchart format, the as-planned pro-

gramme appears as shown in Figure 23.2.

As can be seen, construction of the garage was planned to take 32

working days. However, during the course of construction there were

delays, and the final as-built barchart is shown in Figure 23.3. A side-by-

side comparison of the as-planned and as-built barcharts can be seen in

Figure 23.4.

The planned duration for construction of the garage was 32 days, but

the actual duration was 40 days, representing an overrun of eight days. As

stated earlier, delays on the project directly caused this overrun.

An initial review shows that delays occurred to the work activities

detailed in Figure 23.5.

Taking the garage-construction project as an example, the EOT assess-

ment techniques within each group are described below.
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A Impressonistic

This group includes the following techniques.

A1 Global impact

The global impact technique is a simplistic way to show the impact of

employer-responsible events. All such delays are plotted on a barchart. The

delay start and finish dates are determined for each event. The total delay

to the project is calculated to be the sum total of all durations of all the

individual delaying events. An example of this technique, based on the

sample project is shown in Figure 23.6.

In the garage construction project, the planned duration was 32 days

and the actual construction was 40 days, an overrun of eight days. The

contractor claimed a total of 11 days’ extension of time as a consequence

of delays which were the responsibility of the employer (see Figure 23.5).

The ‘global impact’ technique in Figure 23.6 shows on a barchart the

as-planned and as-built programmes in summary format, with an addi-

tional summary bar representing the total of the delay for which the

employer is responsible. The contractor will probably argue that the dif-

ference between the 11days’ entitlement to an extension of time and the

actual project overrun of only eight days was due to his acceleration.

Observations

The ‘global impact’ technique uses the as-planned programme and there-

fore assumes the critical path(s) on this programme were constant

throughout the project. This leads to delays potentially being deemed as

critical when in fact they were not.

There are many other problems with this technique, but the main issues

that this technique ignores or disregards, are that

1 it assumes every delay has an impact on the project’s date for comple-

tion;

2 it does not take into account the effect of concurrent delays.

The above shortcomings can and do lead to a gross overstatement of enti-

tlement due to employer-responsible delays. As in the example, in many

cases the entitlement due can exceed the project’s actual completion date;

the rationale being that the difference between the entitlement completion

date and the actual completion date is the amount of time saved by the

contractor through his acceleration measures.
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A2 Net impact

This technique only depicts the net effect of all employer-responsible

delays by plotting these on a barchart. The net effect of all delays is calcu-

lated and the overall time extension is taken to be the difference between

the contract completion date and the ‘net impact’ programme completion

date.

In the example in Figure 23.7 below, all delaying activities were con-

sidered but only the net effect, taking into account the concurrency of the

delays, was used. The as-planned and as-built programmes appear in

summary format as a single bar, and the ‘net impact’ bar of all the

employer-responsible delays is shown.

The difference between the as-planned and as-built completion dates

was eight days; and the ‘net impact’ bar is showing an extension of time

entitlement of nine days.

Observations

As with the ‘global impact’ method, the ‘net impact’ technique uses the as-

planned programme and therefore assumes the critical path(s) on this pro-

gramme were constant throughout the project. This leads to delays

potentially being deemed as critical when in fact they were not.

Although this method attempts to deal with the issue of concurrent

delays, it does not show how concurrency has been established and scruti-

nised. As a result, the amount of delays having an effect on the project’s

completion date can be overstated. The ‘net impact’ technique is neither

accurate nor realistic in apportioning liability for critical delays, but may

be suitable for quick approximate estimates, perhaps at the outset. The

absence of a CPM-based analysis camouflages the true effect of a delay on

the overall project completion date.

A3 Scatter diagram

This technique indicates the timing of employer-responsible delaying

events during the project. The basis of the diagram is the as-planned bar-

chart, which is annotated with the incidence of employer-responsible

events affecting the project, such as variations, instructions and informa-

tion issues, etc. By supporting the scatter diagram with a narrative and

detailed breakdown for each of the events notified, the contractor is able

to supply comprehensive information on each event and argue its impact

on the progress of the works and the date for completion. Figure 23.8 rep-

resents a ‘scatter diagram’ chart for the garage-construction project.
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Observations

Although a scatter diagram has little evidential value, it has a powerful

visual impact in negotiations.

However, with this technique it is impossible to investigate the impact

of a single event or combination of events within the overall period of the

project.

B Simplistic

This group includes the following techniques.

B1 As-planned impacted (aka baseline adding impacts)

This technique requires the identification and insertion of employer-

responsible delays into the original as-planned programme. A schedule of

employer-responsible delaying events is produced and each of these is

added to the as-planned programme. The resultant scheme is the ‘as-

planned impacted’ programme.

Both programmes should be in network format, i.e. a ‘CPM’, with the

same logic links between activities. A programme time analysis is per-

formed on the ‘as-planned impacted’ programme and the ‘new’ date for

completion is established.

The difference between the as-planned completion date and the ‘new’

completion date as shown on the ‘as-planned impacted’ programme is said

to be the EOT entitlement as a result of the employer-responsible delays.

Good practice

The methodology of this technique is as follows:

1 Make a copy of the as-planned programme, and name this the ‘as-

planned impacted’ programme.

2 For each of the employer-responsible delay events, identify the period

of time which they would be expected to take on site to carry out, e.g.

the addition of suspended ceilings is estimated to take two weeks.

3 Add the new work activity or activities to the ‘as-planned impacted’

programme, allowing for any off-site time constraints, e.g. procure-

ment of suspended ceilings at four weeks.

4 Make the appropriate relationship logic links from the new activity or

activities to the other programme activities, e.g. suspended ceilings to

start four weeks after wall plastering commences.

5 Perform a time analysis (recalculate) on the ‘as-planned impacted’ pro-

gramme to establish the ‘new’ date for completion.
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Figure 23.9 shows the as-planned programme as at the start of the project.

The employer-responsible delay events are then added to the as-planned

programme, the CPM re-analysed and the resulting ‘as-planned impacted’

programme constructed as in Figure 23.10.

Observations

The ‘as-planned impacted’ technique has limited applications. It uses a

programme prepared by the contractor as at the commencement of the

project, i.e. his original intent. The technique is not based on current

progress and the contractor’s planned intent as at the time of the

employer-responsible event(s). This is an important issue as this technique

is not based on the actual progress of the works when the events occurred.

Another important issue here is that whereas the ‘prospective analysis’

and ‘retrospective analysis’ methods are based on actual progress informa-

tion, the ‘as-planned impacted’ technique does not use or require this

information. This means that the impact which is said to have been caused

by the delay events analysed may bear scant resemblance to reality.

Furthermore, this technique takes no account of any acceleration or

delay on the part of the contractor in calculating the ‘new’ date for com-

pletion. Instead it merely looks at the hypothetical effect of the employer-

responsible delay events on the contractor’s original planned intent.

Because the results of an ‘as-planned impacted’ analysis rarely bear any

relationship to reality, it cannot be used to demonstrate a period of time

for which loss and expense might be assessed. The assessment of loss and

expense in a period in which delay occurred cannot be properly identified

without good evidence of what actually occurred and when it occurred.

On the plus side, the ‘as-planned impacted’ technique is a cheap means

of analysis. It tends to work well on smaller projects, and on larger pro-

jects where the delay events in question have occurred over limited periods

of time.

This method is often misapplied; for example, if the as-planned pro-

gramme contains invalid logic then the results of the ‘as-planned impacted’

analysis will be meaningless. However, when performed properly, the ‘as-

planned impacted’ technique is a valid delay analysis method.

B2 As-built barchart

A barchart is produced showing the actual start, finish and duration of the

work activities for the project. It is common for the chart to be an overlay

of the as-planned barchart as at the start of the project. In this way it is

easy to identify which work activities deviated from the original plan.

Although the ‘as-built barchart’ technique provides a simple visual

statement of the difference between what was expected to happen and

what actually occurred, it suffers from the absence of explicit logic. In
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addition, it does not identify actual events that took place and the delays

to the programme and date for completion that resulted. See the example

in Figure 23.11.

Observations

The ‘as-built barchart’ method can be carried out without the need for

computerised planning software, although such software is often used to

present the results.

The method assumes that the as-built situation arises by reason of

changes, late information, etc. for which the contractor is entitled to an

extension of time; and not due to its own culpability.

This method also assumes that the planned programme was realistic

and that the work was appropriately resourced to enable the plan to be

achieved. However, this method is well suited for relatively simple projects

where the main delays can be easily identified.

B3 As-built adjusted

This technique uses the CPM format to develop an as-built schedule.

Employer-responsible delaying events are included as activities and linked

to specific work activities on the ‘as-built adjusted’ programme. The dif-

ference in time between the contract completion date and that shown on

the ‘as-built adjusted’ programme is the extension of time the contractor

contends it is entitled to.

Linking all the delay activities to their respective work activities, the

programme is then updated. The adjusted completion date and project

duration was found to be 36 days. As the original contract period for the

project was 32 days, the difference between the contract completion date

and the ‘as-built adjusted’ programme completion date of 36 days is the

extension of time claimed by the contractor. See the example in Figure

23.12.

Observations

The main problem with the ‘as-built adjusted’ technique is that, although

it utilises the CPM format, which affords an insight into the interrelation-

ships between activities and delay events, it gives very little supporting

detail or analysis. It is not much better than the ‘net impact’ technique,

except that the CPM format creates a more sophisticated impression of an

analysis.

Another problem is that contractors invariably tie the employer-

responsible delaying events to the critical path. Conversely, contractor-

responsible delaying events may be shown, but are more likely to be linked

to work activities not on the critical path.
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C Prospective analysis

This group includes the following techniques.

C1 Time impact

This technique examines employer-responsible delaying events and their

effects at different times during the progress of the project, i.e. events are

analysed contemporaneously with each event being judged on its own

merits and information available at that time.

This method takes the contractor’s planned programme as the starting

point for the analysis. The likely impact of each specific delaying event on

the programme is determined at different construction stages, the intention

being to obtain a ‘stop action picture’ of the project before a delay impact.

The expected impact of the delay event is then inserted into the pro-

gramme. The difference between the two project completion dates, i.e. the

‘stop action picture’ before the delay event is inserted and the one after it

has been inserted, is the likely delay to the project and the EOT entitle-

ment as a consequence of the delay event alone. Each delay event is

analysed chronologically.

Good practice

The methodology of this technique is that, for each employer-responsible

delay event, the following should be done:

1 Update the as-planned programme to show what had actually been

achieved by the time of the employer-responsible delay event.

2 Analyse the updated programme that represents the position of the

project at the time of the event. The analysed updated programme will

forecast whether the project is likely to be completed ahead of, on or

behind schedule.

3 Create an impacted programme demonstrating, with supporting

descriptions, the duration of new activities flowing from the ‘delay

event’, and their logical interface with the remaining contract works. It

is recommended that a subnet be created for this.

4 Add the subnet into the impacted programme and link this to the

existing programme activities. Re-analyse the impacted programme.

5 If the project completion date is later than the project completion date

on the current updated programme, then there is entitlement to an

extension of time.

6 The extent of the EOT is the slippage between either the contract com-

pletion date or the completion date shown on the current updated pro-

gramme and that shown on the impacted programme.
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Observations

This prospective method analyses the expected, or likely, effect of the

delay event on the completion of the project, and therefore shows a con-

tractor’s entitlement to an extension of time.

The main criteria for this technique are a good as-planned programme

and reliable progress and as-built data. However, care must be taken to

ensure that the planned programme to complete is reasonable and any

apparent errors in activity durations and logic are corrected.

A worked example and methodology of time impact analysis is included

in chapter 24.

D Retrospective analysis

This group includes the following techniques:

D1 Collapsed as-built (aka ‘as-built but for’)

This technique applies the ‘but for’ logic. In simple terms the approach of

the ‘collapsed as-built’ method is to establish the as-built programme,

incorporating the planned activities together with activities representing

the delaying events by the relevant party, e.g. variations, instructions, issue

of information. The consequence of the delaying events is shown by addi-

tional work activities.

The activity duration will be the actual duration and the logic links will

be so constructed, if technically correct, as to produce the actual start and

finish dates for the activities.

The delaying events are then removed, i.e. the programme is collapsed,

to produce a programme which in theory shows when the project would

have been completed ‘but for’ the identified delaying events. The difference

in project completion dates between that stipulated in the contract and

that in the ‘collapsed as-built’ programme, is the time for which that party

is eligible to claim/grant an extension of time from/to the other party. The

conclusion thus drawn is that the difference between these dates is the

result of delays that were the employer’s responsibility.

An example of the ‘collapsed as-built’ technique is given below. The

first chart, Figure 23.13, shows the as-built programme including the dis-

crete delays.

After collapsing the programme, i.e. removing the employer-responsible

delays (activity numbers 3a, 4b and 8a) but leaving the contractor-respons-

ible delays (activity numbers 4a and 7a), the collapsed as-built completion

date is day 34. As the original contract completion date for the project was

day 30 and the actual completion date was day 40, the contractor is enti-

tled to an extension of time of six days as a consequence of employer-

responsible delays. See Figure 23.14.
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Observations

On the face of it the ‘collapsed as-built’ technique appears accurate and

difficult to refute. It uses as-built information and is easy to understand.

The production of an as-built network demands considerable time and

effort to show a model where both the durations and the logic reflect what

actually occurred.

However, supporters of the ‘collapsed as-built’ technique would argue

that the data used is factual and that the analyst interprets the data impar-

tially. This is simply not possible; as with the formulation of the as-built

programme, the other stages of the ‘collapsed as-built’ technique require

the analyst to make decisions and form opinions. For example, the analyst

must decide matters such as the effect upon productivity of having to move

resources more frequently from one activity to another, and that of using

inappropriate plant and labour teams on an activity because of resource

constraints. These decisions are necessarily subjective and, due to the ret-

rospective nature of the technique, are both theoretical and speculative.

A further important matter is the linking, or relationship, between

activities in formulating the as-built programme. These relationships are

vitally important because in many cases they will determine the criticality

and length of delays. This calls for technical knowledge and experience of

the construction process.

A major drawback with this technique is that of ‘pacing’. It is not

uncommon for a contractor, knowing that he is being delayed by the

employer, to take longer on a non-critical activity than he would have

done had the delay not occurred. In such a situation, when the employer’s

delay is collapsed out of the programme, it appears as if the contractor is

in default for his late and slow completion of the non-critical activity.

Above all, the ‘collapsed as-built’ technique requires good and detailed

as-built records and contemporaneous information.

Good practice

The following guidelines are recommended:

1 An audit trail should be maintained as to how as-built progress

information was determined in formulating the as-built programme.

2 All significant delays should be identified regardless of fault or liabil-

ity.

3 Where possible, the analyst should identify and model delay activities

as discretely identifiable delay periods during the as-built modelling

process.

4 The matter of ‘pacing’ must be addressed by the analyst, by dint of

background information and reasoned opinion.
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5 For all subjective decisions and opinions, the analyst should record his

source information and detail his reasoning.

D2 Windows (aka ‘time slice’, or ‘snapshot’) analysis

This technique functions to determine the amount of delay that has

occurred on a project and when the delay(s) occurred. By identifying the

activities that were critically delayed, a more focused investigation as to

the causes and responsibility for the delays can take place. The technique is

based on as-planned, as-built and revised programmes that have been used

during the execution of the project. The basis of the ‘windows’ technique

is that the total life of the project is divided into a number of consecutive

time periods, or windows. It is based on the analysis of the effects of

delays within each window sequentially. Normally, this is the method

adopted in the process of an update of the as-planned programme at

monthly project meetings.

The project is updated at the end of each window, i.e. the current

progress is recorded against each activity and a time analysis carried out.

The ‘new’ forecast completion date for the project is compared with the

forecast completion date for the project as at the start of the window and

any slippage between the dates is the delay to the project as a result of

delaying events during the window. This procedure is repeated for all

windows.

The amount of total delay represents the total extended duration of the

project, which should then be investigated for responsibility apportion-

ment between the employer and the contractor.

The ‘windows’ technique is a systematic and objective method of quan-

tifying the amount of delay incurred in a project on a progressive basis.

The accuracy of this technique is a function of the size and number of

windows used. It takes into account concurrent delays and considers the

effect of delays in the context of time.

Observations

An important aspect of this technique is that it recognises that the critical

path of the as-planned programme may, and often does, change during the

life of a project. The ‘windows’ method tracks the actual critical path and

the impact on the date for completion. This technique also identifies any

contractor mitigation and/or acceleration during the construction of the

project.

Only events that affect activities on or near the actual critical path will

have an effect on the project completion date. The effect of events is

assessed against the critical path of the project at the time the event

occurred. This technique also recognises and identifies concurrent delays.

With the project being divided into manageable parts for analysis, i.e.

180 Extensions of time



consecutive ‘windows’ usually of one-month duration, then the causes and

responsibility for the delays highlighted can be reviewed and researched

more purposefully.

A worked example and methodology of ‘windows analysis’ is included

in chapter 25.

Good practice

The following guidelines are recommended:

1 The windows should be consecutive commencing at the project start

date and ending at date of practical completion of the project.

2 The windows can be weekly, fortnightly or monthly and will generally

be defined by the frequency of reports of actual site progress. For

example, if progress on a project was recorded monthly as of the last

day of each month, then a ‘window’ would cover the period between 1

January and 31 January, and the next window would cover the period

between 1 February and 28 February, and so on up to project comple-

tion.

3 It is recommended that the ‘baseline programme’ established at the

start of the project be used for analysis of the first window. However,

the programme should be subject to a rigorous ‘reliability exercise’,

and any necessary modifications made, before being used for analysis.

4 If the ‘baseline’ programme underwent a complete revision, was issued

to the contract administrator, and subsequent progress reports were

related to the ‘revised programme’, then this revised programme

should replace the original baseline programme for the windows

analysis, as and when it became the working programme.

5 If further revised programmes were issued during the life of the

project, and became the working programme, then these also should

be incorporated into the analysis, replacing the previous programme,

again, as and when they became the working programmes.

6 It is recommended that the project’s contemporaneous progress

reports should be used, where possible, as the basis for the ‘progress

data’ for the analysis.

7 Progress data consist of actual start and finish dates and, where an

activity’s actual duration spans more than a single window, the per-

centage progress achieved as at the end of a window.

8 The collected progress data should be reviewed for apparent anom-

alies, e.g. an activity’s reported actual progress achieved reduces in the

subsequent window(s); an activity’s actual start and finish dates are

not consistent with the progress being reported.
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24 Prospective analysis

Methodology and worked example

This chapter describes in detail, as a worked example, the ‘time impact’

method of analysis, as used to demonstrate a contractor’s extension of

time entitlement.

Project details for the worked example

This technique is applied to the construction of a new science block on a

university campus. The contract value was £32 million, the contract start

date was 6 August 2002 and the contract period was 87 weeks.

The contractor prepared a detailed programme in CPM format, which

was submitted to the employer’s project manager at the start of the

project. Unfortunately, delays occurred on the project, and practical com-

pletion was achieved some 75 weeks late on 8 October 2005.

Detailed methodology used by the contractor for his
analysis

The contractor’s detailed methodology specifically for the mixed-use devel-

opment project was as follows:

A: Method of analysis used for this project
The Contract, in respect of Extensions of Time (clause 25), refers to
‘the progress of the Works is being or is likely to be delayed’, and
‘estimate the extent, if any, of the expected delay in the completion of
the Works beyond the Completion Date’. Both these statements
clearly show that a ‘prospective’ method of analysis is to be used for
the quantification of Extension of Time entitlement for an Employer
Risk Event.

We consider that the appropriate methodology for a ‘prospective’
Extension of Time entitlement analysis is the ‘Time Impact Analysis’
technique, as recommended in the Society of Construction Law’s
‘Delay and Disruption Protocol’.

Furthermore, the Architect in his reviews for Extensions of Time



has followed the SCL’s ‘Time Impact Analysis’ methodology. In his
letter of ‘xxx’, he states, ‘As discussed previously, we have followed
the approach of sequentially assessing both “employer risk events”
and actual progress, as recommended by the Protocol published by the
Construction Law Society.’

Therefore, both the Architect and ourselves are of the same
opinion; that for assessment of Extension of Time entitlement, the
correct approach is a ‘prospective’ analysis using the SCL’s ‘Time
Impact Analysis’ methodology.

(i) Baseline programme
The starting point is to establish a ‘baseline’ programme. This should
be the Contractor’s first meaningful overall programme for the
project, and used during the life of the project for monitoring pur-
poses.

The programme should be prepared as a critical path network
(more commonly referred to as a ‘CPM’) using commercially available
project planning software. For the programme to be suitable for use as
a tool for the analysis and management of change, it must be properly
prepared so that when a change occurs, it can accurately predict the
affects of that change.

(ii) Events and Subnets
The Employer Risk Events are to be analysed independently and
sequentially as they occur chronologically.

A subnet representing the likely consequences of the Employer Risk
Event is created. The subnet should be prepared by the Contractor in
the same manner and using the same software as used for the ‘base-
line’ programme. It should comprise the activities and durations
resulting from the Employer Risk Event.

For example, the subnet for a variation would comprise the instruc-
tion for the variation, the activities required to carry out that variation
and its linkage to the updated ‘baseline’ programme.

(iii) Analysis
Immediately prior to the date of the Employer Risk Event, the ‘base-
line’ programme should be updated to reflect the current progress of
the project at that time. The updated programme should be ‘time-
analysed’, and the forecast completion date for the project noted.

The subnet representing the Employer Risk Event should be entered
into the updated programme. This programme is then time-analysed,
and the ‘new’ forecast completion date for the project is noted.

(iv) EOT Entitlement
The Extension of Time entitlement as a consequence of the Employer
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Risk Event is the difference, if any, between the completion dates for
the project on (a) the updated programme without the subnet, and (b)
the updated programme with the subnet.

B: What information was available and used for the ‘Time Impact’
analysis
‘xxx’ submitted their overall programme for the project to the Archi-
tect in ‘xxx’. This programme is tiled ‘Construction Activities’, ‘Prog.
MP01’. The programme is known as ‘MP01’.

An important aspect of ‘MP01’ is the time periods, or ‘lead-in’,
which ‘xxx’ used for the important work packages in preparing the
programme. For example, Windows (activity number 98) has a lead-in
period of 18 weeks.

The ‘lead-in’ period is from placement of order to start on site, and
encompasses the subcontractor’s off-site work, being detailed design
& working drawings, approval, manufacture/fabrication and delivery
to site.

A schedule of the subcontractor lead-in periods, as shown in the
MP01 programme, is included in appendix ‘xxx’.

C: Application of the methodology for this submission
a Outline of the Approach
To follow the methodology of the Society of Construction Law’s
‘Delay and Disruption Protocol’ for Time Impact Analysis, requires
the following approach:

i Establish a ‘Baseline’ programme.
ii Establish the As-Built data for all activities on the baseline pro-

gramme.
iii Investigate and schedule chronologically the ‘Events’ considered to

potentially give an entitlement to an Extension of Time.
iv Create a subnet for each Event.
v Analyse the impact, or likely impact, of the Event on the progress

of the works and determine if any delay to progress is likely to
cause delay to the Completion Date of the Project.

Practical completion of the project was achieved on 8 October
some 26 months after project commencement on 6 August 2002. For
presentation purposes, we have divided the overall time period of the
project into 4 number tranches.

The start/finish of each tranche being a key landmark in the project,
as follows,

i Tranche 1: from start of Project (6 August 2002) to start of Super-
structure Work on 24 January 2003.
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ii Tranche 2: from start of Superstructure Work (24 January 2003) to
start of Steel Structural Work on 2 July 2003.

iii Tranche 3: from start of Steel Structural Work (2 July 2003) to
Building Substantially Watertight on 3 February 2004.

iv Tranche 4: from Building Substantially Watertight (3 February
2004) to start of Practical Completion on 8 October 2005.

b As-Built Data
As the Time Impact Analysis methodology requires a progress update
of the ‘baseline’ programme at the time of each Event, an important
aspect is the as-built data for each activity on the MP01 programme.

During the course of the project ‘xxx’ made various EOT submis-
sions to the Architect. Included in these submissions were as-built
data, i.e. actual start & finish dates, for activities on their MP01
programme. We have used this data in establishing an ‘As-Built
Schedule’.

However, the data shown on the EOT submissions, does not show
interim percentage completions for activities that spanned several
months. For this information we have relied upon ‘xxx’s’ progress
updates which were carried out at approximately monthly intervals,
and in most cases presented at the regular monthly site meetings.

A schedule of the As-Built data we have established, and used in the
extension of time analysis, is included in appendix xx.

c The ‘Events’
A thorough technical investigation of the project’s contemporaneous
records has been carried out to identify those events which possibly
give entitlement to an extension of time.

The results of this exercise are contained within 5 number ring
binders accompanying this submission, which include supporting
information for each of these possible events.

Following this initial exercise, a subsequent exercise was carried out
which involved a review of the possible events by those closely
involved with the project to ascertain which of the ‘possible events’
should now be considered as potential ‘Events’ for the extension of
time analysis.

This rationalisation exercise required the input of those closely
involved during the construction of the project to avoid the inclusion
of spurious events which may have no factual or likely impact basis.

After this second exercise, the list of ‘Events’ is now some 762
number; and these are the potential events that were analysed individ-
ually for delay, or likely delay, to progress.

The ‘Schedule of 762 Events’ is included in appendix xx.
A brief explanation of the columns and their ‘headings’ on this

schedule is given below,
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i Col. 1, ‘Event ref.nr.’; this is the unique reference number of the
Event.

ii Col. 2, ‘Event date’; the date of the Event, i.e. the date of occur-
rence of the Employer’s Risk Event.

iii Col. 3, ‘xxx ref.’; the unique reference number of the supporting
factual and technical information contained in the technical files.

iv Col. 4, ‘Description’; a brief description of the Event.
v Col. 5, ‘Document reference’; a note of the technical reference

document for the Event, e.g. RFI, drawing number, etc.
vi Col. 6, ‘Programme act.nr. Affected: MP01’; the programme

activity number on programme ‘MP01’, which was directly
affected by the Event.

vii Cols. 7 & 8, ‘Clause 25 sub-clause ref.’; an indication of the spe-
cific sub-clause(s) of clause 25 for the specific Event.

d The Subnets for each Event
For each Event we have created a subnet. The subnet illustrates the
work flowing from the Event.

For example, on receipt of a revised drawing it may be necessary to
procure some materials, such as ventilation ductwork. There will be
an activity shown on the subnet ‘Procurement of ductwork (xx
weeks)’. This will then be linked to the MP01 programme activity(s)
that the materials are required for.

Similarly, where Events necessitate the design/approval/manufac-
ture of materials, then the ‘lead-in’ periods for the major sub-contract
packages as defined in ‘xxx’s’ original MP01 programme are used.

Full details for each subnet for each Category 1 Event are included
in appendix xx.

e ‘Time Impact Analysis’ Methodology as detailed in the SCL Proto-
col
The SCL Protocol’s guidance and methodology for Time Impact
Analysis is set down in three steps in section 3.2.7.

First, ‘the Programme should be brought fully up to date (as to
progress and the effect of all delays that have occurred up to that date,
whether Employer Delays or Contractor Delays) to the point immedi-
ately before the occurrence of the Employer Risk Event’.

Second, ‘the programme should then be modified to reflect the Con-
tractor’s realistic and achievable plans to recover any delays that have
occurred, including any changes to the logic of the Programme pro-
posed for that purpose (subject to CA review and acceptance as pro-
vided in Guidance Section 2.2.3)’.

Third, ‘the sub-network representing the Employer Risk Event
should then be entered into the programme and the impact on the con-
tract completion dates should be noted’.
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f Performing the Extension of Time Analysis
To adhere to this methodology, for each Event we carried out a
progress update (of programme MP01) as of the date of the Event.
The project was then time-analysed, i.e. statused to determine the new
forecast completion date for the project based on the progress
achieved to date.

We then inserted the subnet for the Event into the updated progress
update of Ren.01. The programme is then time-analysed, or statused,
again, and the new forecast completion date for the project deter-
mined.

Any slippage in the forecast completion date for the project from
the progress update without the subnet and the progress update with
the subnet is a consequence of the subnet, i.e. the Event.

The amount of slippage is the Extension of Time entitlement for
that Employer Risk Event.

At this point in the submission, the contractor referred to his baseline pro-

gramme ‘MP01’ and informed the reviewer that copies of these were

included in appendix ‘xxx’ to the submission.

A copy of the contractor’s programme ‘MP01’, is included in appendix

4A of this book. Appendix 4A contains two charts as follows:

i Chart 4A a shows all the programme activities, sorted by work area.

ii Chart 4A b shows the planned critical path for the project.

As referred to under item ‘b’ above, ‘As-Built Data’, the ‘time impact

analysis’ relies on the project’s progress to be recorded at the time of each

event. Where progress has been reported contemporaneously, e.g. in the

contractor’s monthly reports, this information should be used, subject to

checking for errors. For this submission, the contractor used his contempo-

raneous progress reports, and these were presented in tabular format in his

submission. A copy is given in appendix 4B at the end of this book.

D: Results of the analysis
a Introduction
As explained earlier, our first exercise for this submission was to
identify possible events which may on further investigation give enti-
tlement to an extension of time.

Our second exercise, in essence a rationalisation exercise of our first
exercise, identified those Events which were to be analyses for entitle-
ment to an Extension of Time under the terms of the Contract;
particularly clause 25 which states that, ‘If and whenever it becomes
reasonably apparent that the progress of the Works is being or is likely
to be delayed . . .’

We also explained, in section A, that ‘It is our position that to be
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awarded an extension of time under the Contract, there are “four
steps” in the process for reviewing each potential event.’ The ‘four
steps’ are,

Step 1; Is the potential event, an Event which under the terms of the
Contract between the parties gives entitlement to an extension of time.

Step 2; If so, is the progress of the Works being, or likely to be
delayed as a result of the Event.

Step 3; If so, is the ‘progress delay’ caused by the Event expected to
cause delay to the completion of the Works beyond the Completion
Date.

Step 4; If so, to what extent is the Event likely to cause delay to the
completion of the Works beyond the Completion Date.

In our second exercise; the rationalisation exercise, we satisfied our-
selves that the events as listed on the ‘Schedule of Events’ comply with
‘step 1’ and do give entitlement to an Extension of Time, subject to
the results of steps 2, 3 & 4.

Therefore, to comply with steps 2, 3 & 4, we have carried out an
Extension of Time Analysis for each of the 762 events. The approach
and methodology of the analysis has been fully explained earlier in
this submission.

Our main reasons for selecting the Time Impact Analysis methodol-
ogy are:

i Time Impact Analysis follows the requirements of clause 25 of the
Contract.

ii Time Impact Analysis is recommended to be used to determine
extension of time entitlement by a recognised organisation, The
Society of Construction Law, and they have published guidelines
for its use in their ‘Delay and Disruption Protocol’.

iii Time Impact Analysis has already been used by the Architect to
determine and quantify extension of time entitlements during the
project.

As stated earlier, we have analysed all 762 Events in accordance with
the Time Impact Analysis methodology. To assist the Architect, and
others, we have classified the results for each Event into one of five
categories, to allow those Events which show the greater period of
entitlement to be at the heart of this submission.

This will, we hope, considerably assist the Architect, and the
Parties, to reach a speedy resolution on this matter.

This also allows us to demonstrate that this is not a global claim.
We are not saying, ‘all of these 762 events delayed the works to the
extent that the project was not complete until 8 October 2005’; we
have researched, investigated and analysed each Event individually.

The categories we have used to classify each Event are as follows:
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• Category 5; minimal delay to the progress of the works, but no
likely delay to Completion of the Works beyond the Completion
Date.

• Category 4; delay to work/activities in progress, but no likely delay
to Completion of the Works beyond the Completion Date.

• Category 3; likely delay to future work/activities, but no likely
delay to Completion of the Works beyond the Completion Date.

• Category 2; delay or likely delay to the progress of the works, and
likely delay to Completion of the Works beyond the Completion
Date.

• Category 1; delay or likely delay to the progress of the works, and
likely delay to Completion of the Works beyond the Completion
Date. Furthermore, the likely delay to Completion of the Works
provides a revised Completion Date later than the previous
extended Completion Date.

As stated earlier, whilst category 1 and 2 Events are at the heart of
this submission, Events classified as categories 3 to 5 are being further
investigated and we reserve the right to re-classify these Events if
necessary. Similarly, our initial exercise identified other possible
Events which may give entitlement to extensions of time; but these are
not being pursued in this submission. However, again, we reserve the
right to submit these Events if, after further investigation, we consider
they give entitlement to extensions of time.

We now give a synopsis of the Extension of Time Analysis for each
Tranche.

b Synopsis of EOT Analysis: Tranche 1
Tranche 1 covers the time period from the Start of the Project to Start
of Superstructure Work on 24 January 2003.

For Tranche 1 we have analysed some 110 number Events. The
analysis results show the following:

a 11 number category 1 Events.
b 42 number category 2 Events.
c 57 number category 3, 4 or 5 Events.

The 11 number category 1 Events in chronological order, are:

1 Event T1–008 Internal Works: Internal Walls (clause 25.4.5 &
25.4.6). 4 workdays EOT entitlement, revising the Date for Com-
pletion to 8 May 2004.

2 Event T1–011 Internal Works: Internal Walls (clause 25.4.5 &
25.4.6). An additional 5 workdays EOT entitlement, further revis-
ing the Date for Completion to 15 May 2004.
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3 Event T1–017 Internal Works: Internal Walls (clause 25.4.5 &
25.4.6). An additional 4 workdays EOT entitlement, further revis-
ing the Date for Completion to 21 May 2004.

4 Event T1–031 Internal Works: Internal Walls (clause 25.4.5 &
25.4.6). An additional 2 workdays EOT entitlement, further revis-
ing the Date for Completion to 23 May 2004.

5 Event T1–038 Internal Works: Internal Walls (clause 25.4.5 &
25.4.6). An additional 2 workdays EOT entitlement, further revis-
ing the Date for Completion to 28 May 2004.

6 Event T1–040 Internal Works: Internal Walls (clause 25.4.5 &
25.4.6). An additional 3 workdays EOT entitlement, further revis-
ing the Date for Completion to 2 June 2004.

7 Event T1–042 Internal Works: Internal Walls (clause 25.4.5 &
25.4.6). An additional 4 workdays EOT entitlement, further revis-
ing the Date for Completion to 6 June 2004.

8 Event T1–109 Substructure: Basement (clause 25.4.6). An addi-
tional 11 workdays EOT entitlement, further revising the Date for
Completion to 23 June 2004.

9 Event T1–127 Envelope: Stonework (clause 25.4.6). An additional
2 workdays EOT entitlement, further revising the Date for Com-
pletion to 25 June 2004.

10 Event T1–129 Envelope: Stonework (clause 25.4.5 & 25.4.6). An
additional 1 workday EOT entitlement, further revising the Date
for Completion to 26 June 2004.

11 Event T1–142 Envelope: Stonework (clause 25.4.5 & 25.4.6). An
additional 3 workdays EOT entitlement, further revising the Date
for Completion to 1 July 2004.

The 42 number category 2 Events, also arranged by programme
work area, are:

Substructure (18 number in total)
i ‘Piling’ 1 number
ii ‘Substructure’ 8 number
iii ‘Basement’ 7 number
iv ‘RC Retaining Walls’ 2 number

Frame/Upper Floors (6 number in total)
i ‘Level 0–1’ 3 number
ii ‘Level 1–2’ 2 number
iii ‘Level 2–3’ 1 number

Envelope (15 number in total)
i ‘Roof’ 3 number
ii ‘Windposts’ 2 number
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iii ‘Glazing/Louvres’ 1 number
iv ‘Brick/Blockwork’ 2 number
v ‘Stonework’ 7 number

Internal Works (2 number in total)
i ‘Internal Walls’ 2 number

In summary, at the end of Tranche 1, there is an overall Extension of
Time entitlement of 41 workdays, or 8 weeks and 3 calendar days;
which revises the Date for Completion to 1 July 2003.

It is noted that the last progress update for this Tranche, on 24
January 2003, shows the project to be 19 workdays in critical delay
with the forecast Date for Completion being 30 May 2004.

c Synopsis of EOT Analysis: Tranche 2
Tranche 2 covers the time period from the Start of Superstructure
Work (24 January 2003) to Start of Steel Structural Work on 2 July
2003.

For Tranche 2 we have analysed some 182 number Events. The
analysis results show the following:

a 14 number category 1 Events.
b 62 number category 2 Events.
c 106 number category 3, 4 or 5 Events.

The 14 number category 1 Events in chronological order, are:

1 Event T2–025 Envelope: Stonework (clause 25.4.5 & 25.4.6). An
additional 3 workdays EOT entitlement, revising the Date for
Completion to 4 July 2004.

2 Event T2–029 Envelope: Stonework (clause 25.4.5 & 25.4.6). An
additional 1 workday EOT entitlement, further revising the Date
for Completion to 7 July 2004.

3 Event T2–031 Envelope: Stonework (clause 25.4.5 & 25.4.6). An
additional 1 workday EOT entitlement, further revising the Date
for Completion to 8 July 2004.

And so on, down to the last category 1 Event in Tranche 2,

14 Event T2–276 Envelope: Stonework (clause 25.4.6). An additional
7 workdays EOT entitlement, further revising the Date for Com-
pletion to 16 October 2004.

The 62 number category 2 Events, also arranged by programme
work area, are,
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Substructure (6 number in total)
i ‘Substructure’ 1 number
ii ‘Basement’ 2 number
iii ‘RC Retaining Walls’ 3 number

Frame/Upper Floors (16 number in total)
i ‘Level 0–1’ 3 number
ii ‘Level 1–2’ 5 number
iii ‘Level 2–3’ 4 number
iv ‘Level 3–4’ 4 number

Envelope (32 number in total)
i ‘Roof’ 8 number
ii ‘Windposts’ 9 number
iii ‘Brick/Blockwork’ 2 number
iv ‘Stonework’ 10 number
v ‘Glazing/Louvres’ 3 number

Internal Works (5 number in total)
i ‘Internal Walls’ 2 number
ii ‘Ceilings’ 3 number

M & E Services (3 number in total)
i ‘Mechanical’ 2 number
ii ‘Electrical’ 1 number

In summary, at the end of Tranche 2, there is an additional 75
workdays, or 15 weeks and 2 calendar days, Extension of Time enti-
tlement. This brings the overall Extension of Time entitlement to 116
workdays, or 23 weeks and 5 calendar days; which revises the Date
for Completion to 16 October 2004.

It is noted that the last progress update for this Tranche, on 2 July
2002, shows the project to be 44 workdays in critical delay with the
forecast Date for Completion being 4 July 2004.

d Synopsis of EOT Analysis: Tranche 3
Tranche 3 covers the time period from the Start of Steel Structural
Work (2 July 2003) to Building Substantially Watertight on 3 Febru-
ary 2004.

For Tranche 3 we have analysed some 156 number Events. The
analysis results show the following:

a 7 number category 1 Events.
b 63 number category 2 Events.
c 86 number category 3, 4 or 5 Events.
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The 7 number category 1 Events in chronological order, are:

1 Event T3–076 Envelope: Windposts (clause 25.4.6). An additional
1 workday EOT entitlement, revising the Date for Completion to
17 October 2004.

2 Event T3–146 Envelope: Steel Roof Works (clause 25.4.6). An
additional 13 workdays EOT entitlement, revising the Date for
Completion to 5 November 2004.

3 Event T3–155 Internal Works: Laboratory Fit-out (clause 25.4.6).
An additional 66 workdays EOT entitlement, revising the Date for
Completion to 13 February 2005.

And so on, down to the last category 1 Event in Tranche 3,

7 Event T3–181 Internal Works: Laboratory Fit-out (clause 25.4.6).
An additional 3 workdays EOT entitlement, further revising the
Date for Completion to 27 February 2004.

The 63 number category 2 Events, also arranged by programme
work area, are,

Envelope (35 number in total)
i ‘Roof’ 12 number
ii ‘Windposts’ 10 number
iii ‘Brick/Blockwork’ 4 number
iv ‘Stonework’ 6 number
v ‘Glazing/Louvres’ 3 number

Internal Works (22 number in total)
i ‘Internal Walls’ 3 number
ii ‘Ceilings’ 9 number
iii ‘Laboratory Fit-out’ 10 number

M & E Services (6 number in total)
i ‘Mechanical’ 4 number
ii ‘Electrical’ 2 number

In summary, at the end of Tranche 3, there is an additional 90 work-
days, 19 weeks and 1 calendar day, Extension of Time entitlement.
This brings the overall Extension of Time entitlement to 206 work-
days, or 42 weeks and 6 calendar days; which revises the Date for
Completion to 27 February 2005.

It is noted that the last progress update for this Tranche, on 26
January 2004, shows the project to be 140 workdays in critical delay
with the forecast Date for Completion being 18 November 2004.
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e Synopsis of EOT Analysis: Tranche 4
Tranche 4 covers the time period from Building Substantially Water-
tight (3 February 2004) to the date of Practical Completion on 8
October 2005.

For Tranche 4 we have analysed some 213 number Events. The
analysis results show the following:

a 33 number category 1 Events.
b 72 number category 2 Events.
c 108 number category 3, 4 or 5 Events.

The 33 number category 1 Events in chronological order, are:

1 Event T4–102 Internal Works: Laboratory Fit-out (clause 25.4.6).
An additional 1 workday EOT entitlement, further revising the
Date for Completion to 1 March 2005.

2 Event T4–132 Internal Works: Laboratory Fit-out (clause 25.4.6).
An additional 8 workdays EOT entitlement, further revising the
Date for Completion to 11 March 2005.

3 Event T4–165 Internal Works: Ceilings (clause 25.4.5 & 25.4.6).
An additional 4 workdays EOT entitlement, further revising the
Date for Completion to 17 March 2005.

And so on, down to the last category 1 Event in Tranche 4,

33 Event T6–091B M & E Services (clause 25.4.5 & 25.4.6). An
additional 28 workdays EOT entitlement, revising the Date for
Completion to 14 November 2005.

The 72 number category 2 Events, also arranged by programme work
area, are:

Internal Works (50 number in total)
i ‘Internal Walls’ 2 number
ii ‘Wall Finishes’ 1 number
iii ‘Ceilings’ 1 number
iv ‘Laboratory Fit-out’ 46 number

M & E Services (22 number in total)
i ‘Mechanical’ 12 number
ii ‘Electrical’ 10 number

In summary, at the end of Tranche 4, there is an additional 186
workdays, or 2 weeks and 5 calendar days, Extension of Time entitle-
ment. This brings the overall Extension of Time entitlement to 392
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workdays, or 80 weeks; which revises the Date for Completion to 14
November 2005.

Practical Completion was achieved on 8 October 2005, a delay of
372 workdays, or 74 weeks and 5 calendar days, to the original Con-
tract Completion Date.

f Summary
A total of 762 Events have been analysed for Extension of Time enti-
tlement. These have been analysed individually against the current
progress of the project at the time of the Event.

Only those Events that were likely to delay the then current fore-
cast Completion Date for the project are considered to give entitle-
ment to an Extension of Time. These Events are some 304 number in
total; and classified in our analysis as either category 1 or 2.

A full schedule of ‘Time Impact Analysis Results’ is included in
appendix xx.

A brief explanation of the columns and their ‘headings’ on this
schedule is given below:

i Column 1, ‘Event ref.nr.’; this is the unique reference number of
the Event.

ii Col. 2, ‘Event date’; the date of the Event, i.e. the date of occur-
rence of the Employer Risk Event.

iii Col. 3, ‘Description’; a brief description of the Event.
iv Col. 4, ‘Programme MP01 act.nr. Affected’; the programme activ-

ity number on programme ‘MP01’, which was directly affected by
the Event.

v Col. 5, ‘Forecast completion date Prior to subnet’; this is the fore-
cast completion date of the Project from the progress update as at
the date of the Event.

vi Col. 6, ‘Forecast completion date After subnet’; after inserting the
subnet for the Event into the progress update, this is the forecast
completion date of the Project. Any slippage in the Project’s com-
pletion date from that in column 5 is the likely effect of the Event.

vii Col. 7, ‘Extension of Time Entitlement’; the EOT entitlement as a
consequence of the Event. The difference between the dates in
columns 5 & 6.

viii Col. 8, ‘Adjusted Completion Date’; the adjusted, or revised,
Completion Date for the Project, taking into account all EOT
entitlement to date.

ix Col. 9 to 13, The Event is classified into one of the ‘5 categories’,
as explained earlier.

Appendix xx contains details of the analysis for each of the 65
number category 1 Events.
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Included in this appendix for each Event are:

a Chart A; Progress update at the time of the Event.
b Chart B; the progress update with the subnet inserted showing the

likely consequences on the progress of the works and the likely
delay to the Completion Date of the project.

As stated earlier, the progress records for the project are an important part

of a ‘time impact analysis’. For this submission, the contractor used his

contemporaneous progress reports which had been presented to the

employer and the architect at each monthly site meeting. A tabular report

of these progress records was presented in the submission, and a copy of

the first few pages is included in appendix 4B at the end of this book.

Appendix 4C contains pages 1 to 5 of the ‘full schedule of “Time

Impact Analysis Results” ’, as included in the contractor’s submission and

referred to earlier in this chapter.

The factual circumstances of four of the category 1 Events for Tranche 1

are explained below, together with the results of their individual analyses.

T1–008 Revisions to stairs 1, 2 and 3

This event is an example of additional works being instructed which did

not delay current ongoing progress but did lead to future delay to the

works. The work activities affected by the additional works are on the crit-

ical path as at the time of the event and there is a likely delay to the com-

pletion of the project.

On 27 August 2002, the contractor received revised drawings for three

of the four internal stairs. These drawings showed considerable additional

works involving reinforced concrete, facing brickwork and blockwork,

and stud partitions and joinery works.

An estimate of the additional works was produced and the durations of

the work activities on the programme were increased to reflect the new

scope of works.

The overall programme was updated with the progress on the project as

at 27 August 2002, and the result showed a forecast completion date of 23

April 2004. See chart 4D a, which shows the project’s critical path based

on progress achieved as at 27 August 2002.

The subnet for this event (T1–008) is then inserted into the progress

updated programme and the impact of the event on the progress of the

works and any likely delay to completion of the project is calculated. For

this event the result showed a new forecast completion date of 4 May

2004; which represents a critical delay of six workdays caused exclusively

by this event. See chart 4D b, which shows the project’s new critical path

based on progress achieved as at 27 August 2002, plus the likely impact

from the subnet for Event T1–008.
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T1–011 Riser 6 shaftwall changes

This event is another example of additional works being instructed which

did not delay current ongoing progress but led to future delay to the

works. The significance of this event is that the works affected were not

due to be carried out for some ten months, but a close examination of the

work activities affected by the additional works shows that they are on the

critical path as at the time of the event and that there is a likely delay to

the completion of the project.

On 30 August 2002, the contractor received revised drawings showing

considerable additional internal stud partitions.

An estimate of the additional work was produced and the duration of

the ‘stud partition’ work activity on the programme was increased to

reflect the new scope of works.

The overall programme was updated with the progress on the project as

at 30 August 2002, and the result showed a forecast completion date of 27

April 2004. See chart 4D c, which shows the project’s critical path based

on progress achieved as at 30 August 2002.

The subnet for this event (T1–011) is then inserted into the progress

updated programme and the impact of the event on the progress of the works

and any likely delay to completion of the project is calculated. For this event

the result showed a new forecast completion date of 12 May 2004; which is a

critical delay of ten workdays caused exclusively by this event. See chart 4D

d, which shows the project’s new critical path based on progress achieved as

at 30 August 2002, plus the likely impact from the subnet for Event T1–011.

T1–102 Information on foul sump chamber

This event is an example of late information impacting ongoing progress

which is on the current critical path and will cause a likely delay to com-

pletion of the project.

On 27 November 2002, the contractor received information concerning

the ongoing underslab drainage. The information meant that additional

materials were required particularly for the deep foul sump chamber. The

necessary materials were on three weeks’ delivery, and the contractor

assessed that ‘underslab drainage’ works could not be completed until ten

workdays after the materials were delivered to site.

The overall programme was updated with the progress on the project as

at 27 November 2002, and the result showed a forecast completion date of

19 May 2004. See chart 4D e, which shows the project’s critical path

based on progress achieved as at 27 November 2002.

The subnet for this event (T1–102) is then inserted into the progress

updated programme and the impact of the event on the progress of the works

and any likely delay to completion of the project is calculated. For this event

the result showed a new forecast completion date of 14 June 2004; which is a
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critical delay of 17 workdays caused exclusively by this event. See chart 4D f,

which shows the project’s new critical path based on progress achieved as at

27 November 2002, plus the likely impact from the subnet for Event T1–102.

T1–108 Reconstituted stone changes

This event is an example of changes to the external façade material, i.e.

reconstituted stone cladding, which has a long procurement period.

On 4 December 2002, the contractor received revised drawings for the

external reconstituted stone cladding. The changes were significant and

meant that the supplier would have to carry out new design work and

obtain approval, fabricate moulds, cast and cure the stone elements. The

overall procurement period for the off-site work being 24 weeks; the sup-

plier re-confirmed this procurement period. Furthermore, the changes

resulted in more stone elements to be fixed and the affected activity dura-

tions were increased accordingly.

The overall programme was updated with the progress on the project as

at 4 December 2002, and the result showed a forecast completion date of

26 May 2004. See chart 4D g, which shows the project’s critical path

based on progress achieved as at 4 December 2002.

The subnet for this event (T1–108) is then inserted into the progress

updated programme and the impact of the event on the progress of the

works and any likely delay to completion of the project is calculated. For

this event the result showed a new forecast completion date of 18 June

2004; which is a critical delay of 16 workdays caused exclusively by this

event. See chart 4D h, which shows the project’s new critical path based

on progress achieved as at 4 December 2002, plus the likely impact from

the subnet for Event T1–108.

Appendix 4D contains the supporting charts for the four category 1

Events in Tranche 1, as explained above.

The next section in the submission document should be a narrative on

the delaying events. For each event, there should be:

1 An introductory narrative explaining the ‘event’ and its importance in

the construction process.

2 The contemporaneous factual information related to the event, e.g.

requests for information, letters, AIs or other instructions, drawing

issues, procurement of materials, labour records. Copies of any docu-

ments referred to should be included in the submission.

3 The results of the time impact analysis, essentially in tabular format

but with specific graphics if necessary. The extension of time claimed

as a consequence of the event should be clearly stated.

4 The contract clause under which the extension of time is claimed.

A fully detailed submission, as described above, will demonstrate the cause

and effect, i.e. ‘causation’, of the extension of time claimed.
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25 Retrospective analysis

Methodology and worked example

The ‘windows’ method of analysis is considered to be the most reliable of

the various retrospective analysis techniques. Therefore, this chapter uses a

worked example of the ‘windows’ method to demonstrate a contractor’s

extension of time entitlement and his subsequent entitlement to time-

related costs.

Project details for the worked example

The project chosen for applying this technique to is a mixed-use develop-

ment, comprising 84 apartments, shops, offices, an arts centre with a

theatre and studios. The contract value was £72 million, with a start date

of 5 November 2002 and a contract period of 110 weeks.

The contractor prepared a detailed programme in CPM format, which

was submitted to the employer’s project manager at the start of the

project. Subsequently, just prior to completing the structural works and

before commencing internal finishing works, a more detailed programme

for the remaining works was issued by the contractor.

Unfortunately, delays occurred on the project, and practical completion

was achieved some 82 weeks late.

Detailed methodology used by the contractor for his analysis

The contractor based his ‘windows’ methodology on the ‘model specifica-

tion’ (included in appendix 3 of the book).

However, his detailed methodology specifically for the mixed-use devel-

opment project was as follows.

A: Method of analysis used for this project
The analysis technique we have used for this delay analysis is an adap-
tation of the as-planned – v – as-built technique.

The technique we have used is called the ‘windows’ method of
analysis; and is a recognised and accepted method of analysis for
analysing delays on construction and engineering projects.



Using the project’s progress records, we carried out comparisons at
numerous intervals during the project. By these comparisons, we iden-
tified the actual critical path of the project as the work progressed, and
established the chain, or chains, of work activities that caused the
completion date of the project to be delayed.

B: Detailed methodology of a ‘windows’ analysis
The ‘windows’ method is based on analysis of affects of delays over
the life of a project. The project is divided into a series of ‘windows’.
A ‘window’ is the period of time between progress updates. For
example, if progress on a project was recorded monthly as of the 1st
of each month, then a ‘window’ would cover the period between 1st
January & 31st January, and the next window would cover the period
between 1st February & 28th February, and so on up to project com-
pletion.

Because each ‘window’ is only a segment of the contract period, the
results of each ‘window’ analysis must be summarised and carried
forward to the next window.

For a ‘windows’ method analysis, the key information necessary is:

i the contractor’s baseline programme. That is, the sequence of work
activities and their durations based on his knowledge at the start of
the project in order to achieve the contractual completion date for
the project; and,

ii progress updates at intervals during the period of the project.
Ideally these progress updates should be related directly to the con-
tractor’s ‘baseline’ programme.

C: What information was available and used for the ‘windows’
analysis
As of end of February 2005, there have been two overall programmes
for the project prepared by xxx (the contractor) and issued to the
Employer’s project manager. These are:

i ‘01’, prepared at the start of the project, and
ii ‘02’, prepared at the onset of internal finishing works.

The contractor recorded progress against these programmes, both
internally and in their ‘Contractor’s Report’ submitted monthly to the
project manager. Progress was recorded as follows:

i Against programme ‘01’, from start of the project until 2 November
2003.

ii Against programme ‘02’, from 3 November 2003 until end of Feb-
ruary 2004 (and still being reported against).
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The ‘windows’ analysis for this project is therefore divided into two
consecutive time periods as follows:

1 Time Period One: from start of the project until 2 November 2003.
2 Time Period Two: from 3 November 2003 to 28 February 2005.

At the start of each time period, i.e. window, we will explain the
information we have used and the preparation steps we took before
commencing each analysis. We also list the date span of the ‘windows’
based on the progress updates.

For each ‘window’ within each time period, we identify the period
of critical delay; give the new forecast project completion date; and
identify the work activity that was driving the critical delay.

Our investigation of the analysis results for each ‘window’ also
identifies all the work activities that were delayed and we highlight
those activities, as Critical Delay Events, causing critical delay to com-
pletion of the Works. We also identify areas of mitigation or accelera-
tion achieved by xxx (the contractor).

As stated earlier, any of the Critical Delay Events identified by the
‘Windows’ analysis will give entitlement to an extension of time, if the
cause or causes are a Relevant Event as described in the Contract.

D: Time Period ‘One’: information used and preparation for the
analysis
As the ‘baseline’ programme for the ‘Windows’ analysis for this time
period we have used the programme noted as ‘01’. This programme
was prepared by xxx (the contractor) and issued to the project
manager.

Using the contractor’s progress updates, Time Period One was
divided into 10 ‘windows’ as follows:

1 Start of project to 5 January 2003,
2 6 January to 2 February 2003,
3 3 February to 2 March 2003,
4 3 March to 30 March 2003,
5 31 March to 4 May 2003,
6 5 May to 8 June 2003.
7 9 June to 29 June 2003,
8 30 June to 3 August 2003,
9 4 August to 5 October 2003,

10 6 October to 2 November 2003.

E: Time Period ‘Two’: information used and preparation for the
analysis
As the ‘baseline’ programme for the ‘Windows’ analysis for this time
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period we have used the programme noted as ‘02’. This programme
was prepared by the contractor and issued to the project manager.

Using the contractor’s progress updates, Time Period Two was
divided into a further 16 ‘windows’ as follows:

11 3 November to 30 November 2003,
12 1 December to 21 December 2003,
13 22 December 2003 to 30 January 2004,
14 31 January to 1 March 2004,
15 2 March to 29 March 2004,
16 30 March to 3 May 2004,
17 4 May to 31 May 2004,
18 1 June to 4 July 2004,
19 5 July to 1 August 2004,
20 2 August to 30 August 2004,
21 31 August to 3 October 2004,
22 4 October to 31 October 2004,
23 1 November to 29 November 2004,
24 30 November 2004 to 12 January 2005,
25 13 January to 30 January 2005,
26 31 January to 27 February 2005.

At this point in the submission, the contractor referred to his baseline pro-

grammes ‘01’ and ‘02’ and informed the reviewer that copies of these were

included in appendix ‘xxx’ to the submission.

A copy of the contractor’s programme ‘01’ for time period one, is

included in appendix 5A of this book. Appendix 5A contains two charts:

1 Chart 5A a which shows all the programme activities, sorted by work

area;

2 Chart 5A b which shows the planned critical path for the project.

As referred to under item ‘B’ above, ‘Detailed methodology of a

“windows” analysis’, such an analysis requires the project’s progress to be

recorded at regular intervals, usually monthly. Where progress has been

reported contemporaneously, e.g. in the contractor’s monthly reports, this

information should be used, subject to checking for errors. For this sub-

mission, the contractor used his contemporaneous progress reports, and

these were presented in tabular format in his submission. A copy is given

in appendix 5B at the end of this book. This records the progress for

windows 1 to 10 against the activities shown on the contractor’s pro-

gramme ‘01’, being the programme that was current for ‘time period one’.

The contractor then presented the results of the ‘windows’ analysis in

his submission. Detailed below are the results for the first five (of 26)

windows.
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G: Results of the analysis
Introduction
For each of the 26 number windows that constitute the ‘Windows
Analysis’, we give details and a commentary under the following sub-
headings:

i ‘Works planned to be carried out and actual progress achieved’: In
this sub-section we give a brief commentary on the works that were
planned to be carried out in the window; followed by a brief
commentary on the work actually carried out or in progress as at
the end of the window.

ii ‘Analysis results at closing of ‘Window’: In this sub-section we give
the new forecast completion date for section, based on the progress
achieved as at the end of the window. The period of critical delay, if
any, to the project completion, and the slippage, in workdays,
within the particular window.

iii ‘Delayed activities in this window: Critical & sub-critical’: The
tables in this section show the programme activity(s) that are
‘driving’ any critical delay to the project completion date. That is to
say, the activity identified under the sub-heading ‘Delayed activity:
critical’, is the activity as at the end of the window that is dictating
or controlling the new forecast completion date for the project. In
other words, it is the work activity on the actual critical path as at
the end of the window.

Under the sub-heading ‘Delayed activities: near-critical’, we list
those activities that are on parallel paths to the date for completion of
the project, and whereas they are in some critical delay, they will not
delay completion of the project to the same extent as the ‘driving’
activity on the actual critical path. These activities have been classified
as near-critical. The criteria for selecting these activities is that they
will cause delay to completion of the project between 1 and 20 work-
days less than the critical delay being caused by the ‘driving’ activity.
For example, if the ‘driving’ activity is on a path that is forecast to
cause 38 workdays delay to completion of the project, then a near-
critical activity must be on a parallel path that is forecast to cause
between 18 and 37 workdays delay.

We give an explanation of the data contained in the tables in this
sub-section.

The results for each window are complemented by two charts, which
are included in appendix xxx in this submission.

The first chart is titled ‘Progress Comparison Chart’, and shows the
following:

i All activities which were actually completed in the current window,
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ii All activities which are currently in progress as at the closing of the
current window,

iii Based upon the current progress position, within the next 3
windows.

iv The current forecast completion dates for the contractual section
completion milestones.

The second chart is titled ‘The Critical Path’, and shows the current
critical path from the current activity that is driving this path to the
final activity of the project with its completion of ‘Section 8’.

Results for the Individual Windows
Window 1: from project start to 5 January 2003; end of week 5
Work planned to be done during this Window
Only ‘Preliminary Works’ were planned to be carried out during this
first window. Whilst this included completion of ‘General Site Mobil-
isation’ (act.nr. 0030) and ‘Site Establishment’ (act.nr. 0050); ‘Pile
Probing’ (act.nr. 0060) was to be completed by 21 December 2001.
Similarly, ‘Guide Walls’ (act.nr. 0070) and ‘Install Secant Piles’
(act.nr. 0080), were to be progressing and be 67% and 22% complete
by the end of this window.

‘Analysis’ results: at closing of Window
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Figure 25.1 Analysis results at closing of window.

Figure 25.2 Analysis results: impact on sectional completion dates.

‘Analysis’ results: impact on sectional completion dates



Commentary on work carried out in this Window
Preliminary Works
1 ‘General Site Mobilisation’ (act.nr. 0030) was completed on 4

December 2002; some 2 workdays later than its late finish date,
thereby causing a potential critical delay to the project completion
date. However, this delay was mitigated (out-of-sequence working)
by its successor activity.

2 ‘Site Establishment’ (act.nr. 0050) commenced on 6 November and
was completed on 29 November 2002. There was no critical delay
to this activity.

3 ‘Pile Probing’ (act.nr 0060) commenced on 13 November 2002,
and was 70% complete at the end of this window, as opposed to
being 95% complete as was planned at the start of the window.
This progress delay is causing a 7 workday critical delay, or 23 cal-
endar days delay, to the project completion date.

4 ‘Guide Walls’ (act.nr. 0070) commenced on 5 December 2002 and
was 50% complete at the end of this window, as opposed to being
67% complete as planned at the start of this window. The activity
is shown as being in critical delay of 7 workdays; however, comple-
tion of this activity is being controlled by completion of its prede-
cessor activity ‘Pile Probing’; which itself is in critical delay of 7
workdays.

5 ‘Install Secant Piles’ (act.nr. 0080) commenced on 11 December
2002 and was 14% complete at the end of this window, as opposed
to being 17% complete as planned at the start of this window. The
activity is shown as being in critical delay of 7 workdays; however,
completion of this activity is being controlled by completion of the
activity ‘Pile Probing’; which itself is in critical delay of 7 work-
days.

6 ‘Cut Down Piles’ (act.nr 0090) commenced on 16 December 2002
and was 10% complete at the end of this window, and the activity
is shown as being in critical delay of 7 workdays. However, com-
pletion of this activity is being controlled by completion of the
activity ‘Pile Probing’; which itself is in critical delay of 7 work-
days.

Summary of critically delayed activities in this Window
Window 2: from 6 January to 2 February 2003; end of week 9
Work planned to be done during this Window
‘Preliminary Works’ were planned to continue during this window
period. This included completion of ‘Pile Probing’ (act.nr. 0060), and
‘Guide Walls’ (act.nr. 0070). ‘Install Secant Piles’ (act.nr. 0080) and
‘Cut Down Piles’ (act.nr. 0090), were to be progressing and be 44%
and 15% complete respectively by the end of this window.

‘Apartment Block; Substructure’ works were due to commence this
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window, with ‘FRC Capping Beam’ (act.nr. 0110) being 5% complete
at the end of the window.

‘Time Analysis’ results: at closing of Window
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Figure 25.3 Summary of critically delayed activities in window.

Figure 25.4 Time analysis results at closing of window.

Figure 25.5 Time analysis results: impact on sectional completion dates.

‘Time Analysis’ results: impact on sectional completion dates

Commentary on work carried out in this Window
Preliminary Works
1 ‘Pile Probing’ (act.nr 0060) was 90% complete at the end of this

window, as opposed to being 100% complete as planned at the
start of the window. The activity is showing as being in critical
delay of 23 workdays, and which in turn is causing a 22 workday
critical delay to completion of the project. The progress delay in
this window caused an additional 15 workday critical delay, or 21
calendar days delay, to the project completion date.

2 ‘Guide Walls’ (act.nr. 0070) was 90% complete at the end of this
window, as opposed to being 100% complete as planned at the
start of this window. The activity is shown as being in critical delay
of 23 workdays; however, completion of this activity is being con-
trolled by completion of its predecessor ‘Pile Probing’, which itself
is in critical delay of 23 workdays.

3 ‘Install Secant Piles’ (act.nr. 0080) was 60% complete at the end of



this window, as opposed to being 44% complete as planned at the
start of this window. The activity is shown as being in critical delay
of 23 workdays; however, completion of this activity is being con-
trolled by completion of ‘Pile Probing’, which itself is in critical
delay of 23 workdays.

4 ‘Cut Down Piles’ (act.nr 0090) was 18% complete at the end of
this window, as opposed to being 14% complete as planned at the
start of this window. The activity is shown as being in critical delay
of 23 workdays. However, completion of this activity is being con-
trolled by completion of ‘Pile Probing’, which itself is in critical
delay of 25 workdays.

Summary of critically delayed activities in this Window
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Figure 25.7 Time analysis results at closing of window.

Figure 25.6 Summary of critically delayed activities in window.

Window 3: from 3 February to 2 March 2003; end of week 13
Work planned to be done during this Window
‘Preliminary Works’ were planned to continue during this window
period. This included completion of ‘Pile Probing’ (act.nr. 0060), and
‘Guide Walls’ (act.nr. 0070). ‘Install Secant Piles’ (act.nr. 0080) and
‘Cut Down Piles’ (act.nr. 0090), were to be progressing and be 60%
and 30% complete respectively by the end of this window.

‘Apartment Block; Substructure’ works were planned to commence
in this window. ‘Frc Capping Beam’ (act.nr. 0110) to commence on
20 February 2002, and ‘Bulk Dig Leaving Supporting Berms’ (act.nr.
0120) on 24 February 2002. These activities were to be 20% and 6%
complete respectively at the end of the window.

‘Time Analysis’ results: at closing of Window



‘Time Analysis’ results: impact on sectional completion dates
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Figure 25.8 TA results: impact on sectional completion dates.

Commentary on work carried out in this Window
Preliminary Works
1 ‘Pile Probing’ (act.nr 0060) was completed on 14 February 2003,

some 7 workdays later than its planned finish date at the start of
this window. There was no critical delay to this activity in this
window.

2 ‘Guide Walls’ (act.nr. 0070) was completed on 1 March 2002,
some 7 workdays later than its planned finish date at the start of
this window. There was no critical delay to this activity in this
window.

3 ‘Install Secant Piles’ (act.nr. 0080) was 85% complete at the end of
this window. The activity is shown as being in critical delay of 8
workdays; however, completion of this activity is being controlled
by completion of its predecessor ‘Guide Walls’ (act.nr. 0070).

4 ‘Cut Down Piles’ (act.nr 0090) was 25% complete at the end of
this window. The activity is shown as being in critical delay of 8
workdays; however, completion of this activity is being controlled
by completion of its predecessor ‘Install Secant Piles’ (act.nr. 0080).

Apartment Block
5 ‘Frc Capping Beam’ (act.nr. 0110) commenced on 18 February

2003, was 18% complete and showing a critical delay of 8 work-
days at the end of this window. The actual start date was ahead of
the planned start date; and although progress is slightly behind that
planned at the start of the window, this activity’s completion is
being controlled by completion of ‘Cut Down Piles’, which itself is
in 8 workdays critical delay.

6 ‘Bulk Dig Leaving Supporting Berms’ (act. nr. 0120) commenced
on 20 February 2003 and was 20% complete at the end of this
window. An earlier than planned commencement and achieving
better than planned progress for this activity resulted in the overall
critical delay to the project completion date being reduced by 2
workdays. This is an example of mitigation by the contractor.



Summary of critically delayed activities in this Window
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Figure 25.10 TA results at closing of window.

Figure 25.11 TA results: impact on sectional completion dates.

Figure 25.9 Summary of critically delayed activities in window.

Window 4: from 3 March to 30 March 2003; end of week 17
Work planned to be done during this Window
‘Preliminary Works’ were planned to continue during this window
period. ‘Install Secant Piles’ (act.nr. 0080) and ‘Cut Down Piles’
(act.nr. 0090), were to be progressing and be 90% and 70% complete
respectively by the end of this window.

‘Apartment Block; Substructure’ works were planned to progress in
this window, with ‘Frc Capping Beam’ (act.nr. 0110) and ‘Bulk Dig
Leaving Supporting Berms’ (act.nr. 0120) to be 60% and 37% com-
plete respectively at the end of the window.

‘Time Analysis’ results: at closing of Window

‘Time Analysis’ results: impact on sectional completion dates

Commentary on work carried out in this Window
Preliminary Works
1 ‘Install Secant Piles’ (act.nr 0080) was completed on 20 March

2003, some 11 workdays earlier than its planned finish date at the
start of this window.



2 ‘Cut Down Piles’ (act.nr 0090) was 70% complete at the end of
this window. The activity is shown as being in critical delay of 9
workdays; however, this is not causing any critical delay to any of
its successor activities.

Apartment Block
3 ‘Frc Capping Beam’ (act.nr. 0110) was 40% complete and showing

a critical delay of 14 workdays at the end of this window. This was
somewhat less than the 60% progress planned to be achieved as at
the start of this window; however, this is not causing any critical
delay to any of its successor activities.

4 ‘Bulk Dig Leaving Supporting Berms’ (act.nr. 0120) was 25% com-
plete at the end of this window. This was somewhat less than the
37% progress planned to be achieved as at the start of this window.
This delayed progress is causing a 29 workday critical delay to the
project completion; which is a slippage of a further 6 workdays in
this window.

5 ‘Frc Section of Area 3 Slab for Tower Crane 1’ (act.nr. 0130) was
85% complete at the end of the window. At the start of this
window no work was planned to be carried out on this activity.

Summary of critically delayed activities in this Window
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Figure 25.12 Summary of critically delayed activities in window.

Window 5: from 31 March to 4 May 2003; end of week 22
Work planned to be done during this Window
‘Preliminary Works’ were planned to continue during this window
period. ‘Install Secant Piles’ (act.nr. 0080) and ‘Cut Down Piles’
(act.nr. 0090), were to be progressing and be 90% and 70% complete
respectively by the end of this window.

‘Apartment Block; Substructure’ works were planned to progress in
this window, with ‘Frc Capping Beam’ (act.nr. 0110) and ‘Bulk Dig
Leaving Supporting Berms’ (act.nr. 0120) to be 95% and 45% com-
plete respectively at the end of the window. ‘Frc Section of Area 3 Slab
for Tower Crane 1’ (act.nr. 0130) and ‘Erect Tower Crane’ (act.nr.
0140) were planned to be completed by the end of the window. ‘Frc
Basement Slab Area 1’ (act.nr. 0150) was planned to commence and
be 55% complete by the end of the window.



‘Time Analysis’ results: at closing of Window
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Figure 25.13 TA results at close of window.

Figure 25.14 TA results’ impact on dates.

‘Time Analysis’ results: impact on sectional completion dates

Commentary on work carried out in this Window
Preliminary Works
1 ‘Cut Down Piles’ (act.nr. 0090) was 88% complete at the end of

this window. The activity is shown as being in critical delay of 21
workdays; however, this is not causing any critical delay to any of
its successor activities.

Apartment Block; Substructure
2 ‘Frc Capping Beam’ (act.nr. 0110) was 40% complete and

showing a critical delay of 33 workdays at the end of this
window. There was no progress on this activity in the window,
and this activity is now in critical delay by 33 workdays.

3 ‘Bulk Dig Leaving Supporting Berms’ (act.nr. 0120) was 70%
complete at the end of this window. This activity is 33 workdays
in critical delay, which is being caused by its predecessor activity
‘Frc Capping Beam’ (act.nr. 0110)

4 ‘Frc Section of Area 3 Slab for Tower Crane 1’ (act.nr. 0130) was
completed on 5 April 2003. No delay was caused to its successor
activity.

5 ‘Erect Tower Crane’ (act.nr. 0140) was completed on 15 April
2003. No delay was caused to its successor activity.

6 ‘Frc Basement Slab Area 1’ (act.nr. 0150). This activity was



commenced on 10 April 2003 and completed on 29 April 2003.
No delay was caused to its successor activity.

7 ‘Install Temporary Works Jigs 1 and 2’ (act.nr. 0160). This activ-
ity was commenced on 8 April 2003 and completed on 1 May
2003. No delay was caused to its successor activity.

8 ‘Frc Basement Slab Area 2’ (act.nr. 0220). This activity was com-
menced on 3 April 2003 and completed on 3 May 2003. No crit-
ical delay was caused to its successor activity.

9 ‘Frc Walls and Columns, Lower – Upper Basement’ (act.nr.
0190). This activity commenced on 1 May 2003 and was 10% at
the end of the window. The activity was in critical delay of 17
workdays.

Apartment Block; Substructure
10 ‘Frc Basement Slab Area 3’ (act.nr. 0660). This activity com-

menced on 28 April 2003 and was 60% at the end of the window.
The activity was in critical delay of 29 workdays; this critical
delay is being caused by its predecessor activity ‘Frc Capping
Beam’ (act.nr. 0110).

11 ‘Relocate Temporary Works Jigs 1 and 2’ (act.nr. 0670). This
activity commenced on 2 May 2003 and was 70% at the end of
the window. The activity was not in critical delay.

12 ‘Frc Basement Slab Area 4’ (act.nr. 0660). This activity com-
menced on 2 May 2003 and was 40% at the end of the window.
The activity was in critical delay of 28 workdays; this critical
delay is being caused by its predecessor activity ‘Frc Capping
Beam’ (act.nr. 0110).

Summary of critically delayed activities in this Window
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Figure 25.15 Summary of critically delayed activities.

Figure 25.16 The actual delaying events.

The submission reviewed and presented the results of the remaining

‘windows analysis’ in a similar manner, up to the final window, number 26.

As can be seen from the results of the first five number windows above,

there were three actual delaying events to the project causing critical delay

to the project completion. These are shown in Figure 25.16.



At the end of window 10, on 2 November, the progress update shows

the forecast completion date for the project to be 15 April 2005, which is

some 75 workdays or 117 calendar days in delay.

However, taking into account the ‘windows analysis’ results from the

first ten windows, the table of critical delaying events at the end of

window 10 is shown in Figure 25.17.
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Figure 25.17 Updated table of critical events.

The next section in the submission document should be a narrative on

the critical delaying events. For each event, there should be:

1 An introductory narrative explaining the ‘event’ and its importance in

the construction process.

2 The contemporaneous factual information related to the event, e.g.

requests for information, letters, AIs or other instructions, drawing

issues, procurement of materials, labour records. Copies of any docu-

ments referred to should be included in the submission.

3 The results of the ‘windows analysis’ focusing on the critical delay

caused by the event, with specific graphics if necessary. The extension

of time claimed as a consequence of the event should be clearly stated;

this may be the full critical delay caused or only part of the delay.

4 The contract clause under which the extension of time is claimed.

A fully detailed submission, as described above, will demonstrate the cause

and effect, i.e. ‘causation’, of the extension of time claimed.





Part VI

Prolongation claims (and
time-related costs)





26 Introduction

Claims are an inevitable feature of many projects that have to be dealt

with on the majority of contracts and subcontracts let. Most claims result

from the project designer’s inability to fully provide for all eventualities,

which means that changes will be made to the contract as it proceeds and,

where these involve additional work, adjusted payments will be necessary.

Disagreements on the level of these payments will be a typical source of

claims. As well as changes to the payments made, these variations may

also result in delays to the works and where these delays have a knock-on

effect on the project as a whole, they may give rise to extra costs. These

costs result from the contractor’s additional presence on site, generating

additional overhead costs for the extended period.

By no means will all changes to a contract delay the project. Some will

involve changes in detail that merely affect the nature of the work to be

done without increasing its difficulty, requirement for resources or dura-

tion. Other changes will actually reduce the work to be carried out. There

will, however, typically be changes that do delay, increase the duration of

or force a change in sequence in the activities making up the contractor’s

programme.

The expression ‘delay claim’ is generally used to describe a monetary

claim which follows on from a delay to the project completion. Similarly,

the expression ‘disruption claim’ is generally used to describe a monetary

claim in circumstances where part of the works has been disrupted,

without affecting the completion date of the project; this typically equates

with a delay which is not on the critical path.

There is no such thing as the ideal format for a delay claim; each claim

is dependent upon the individual facts of its own project or case. There

are, however, some simple guidelines or good practice which are applica-

ble to almost all claim submissions. These are detailed in chapter 28, fol-

lowed by worked examples in chapter 29.

The starting point for the assessment of a prolongation claim should be

‘in respect of what period is the contractor entitled to further payment?’.

What is equally important not only concerns how many weeks the con-

tractor is entitled to be paid for, but which weeks. This is because the



amount of his entitlement will depend on his actual costs, particularly his

time-related preliminary costs which will vary throughout the project.

Classification of ‘delays’

Delays can first be classified as either ‘excusable’ or ‘non-excusable’.

Excusable delays are those for which the contractor can be excused due

to an act or omission by the employer or his agents. For example, late

issue of design information by the architect to the contractor.

Non-excusable delays are those arising from the contractor’s own

actions or inactions. For example, when a contractor fails to provide suffi-

cient manpower to complete the project on time.

Excusable delays are in turn divided into ‘compensable’ and ‘non-com-

pensable’ categories. The former entitles the delayed party, usually the

contractor, to monetary compensation for the period of delay through acts

or omissions by the employer or his agents. Non-compensable delays on

the other hand arise from neutral events (such as exceptionally inclement

weather), third parties, etc.; indeed any event for which under the contract

between the parties there is no recompense for loss and expense.

Overheads

Overheads can constitute an important element of any claim and are often

controversial. It is therefore essential to demonstrate that the overheads

being claimed are additional and/or that they could have been deployed else-

where to commercial advantage but for the problems encountered. It is

therefore advisable to allocate additional resources to individual events or

only rely on formula methods of overhead recovery, such as Hudson’s or

Emden’s, for those elements which cannot be allocated to individual events.

Overheads are considered under the following broad headings.

1 Site overheads and establishment

Although site overheads are generally dedicated to a particular project, it

does not follow that if a project is delayed due to an event on a critical

activity then the whole of the site overhead is extended by a period corre-

sponding to that delay. The identification is best achieved through site

diaries or daily reports. Associated items such as vehicles and office space

usually follow on if the individuals involved can be identified.

Many items will not have a critical delaying effect but will still involve

additional supervisory hours being expended; again these should be identi-

fiable through site diaries or daily reports.

Very often it can be demonstrated that such events result in an increase

in supervisory staff and associated items. Many other site resources are

common items and may be claimable depending upon the circumstances.
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2 Head office overheads

Specific head office overheads are those which can be allocated to a project

either on a full-time or part-time basis. In the case of certain costs (e.g.

drawing office and planning resources) it should be possible to relate the

use of such resources to individual events. For example, the necessity to

produce a revised drawing may originate from instructions received, while

planning work may result from delays and the necessity to revise the pro-

gramme. It will be more difficult to directly link other resources (e.g. a

contracts manager) to specific events although it may be possible to show

that, for instance, time was spent attending meetings dealing with prob-

lems associated with an event. Similarly, it may be possible to show that

additional site visits were required. As a general rule where overheads are

claimed, these should be specifically identified and allocated as far as pos-

sible to individual events. The head office on-costs (e.g. office space and

furniture) of such resources should also be treated as specific head office

overheads. Formulae should only be used for calculating the cost of those

resources that are not specific to a project and could not therefore be alloc-

ated on any other basis.

3 Financing and other charges

General head office overheads can only be allocated to projects on an

apportioned basis and for this reason are the most contentious area of

overheads when attempting to recover additional costs. In order to have

the best chance of being successful in the recovery of such costs, it is neces-

sary to show that there was sufficient work available to one in the general

marketplace and that opportunities were turned down because of continu-

ing commitments to a project attributable to claimable events. Compre-

hensive records should therefore be kept of tender invitations and bids.

Chapter 28 contains more details on the ‘heads of claim’ for prolonga-

tion claims, and chapter 29 contains a worked example of a prolongation,

or loss and expense, claim.
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27 Contract requirements

The two most commonly used forms of contract in the UK stipulate the

following requirements and conditions regarding monetary compensation

for time-related delays and changes.

The contractual requirements: JCT

Section 4 of the JCT 2005 Standard Building Contract with Quantities,
deals with ‘Payment’, and clauses 4.23 to 4.26 under the sub-heading ‘Loss

and Expense’ state:

Matters materially affecting regular progress
4.23 If in the execution of this Contract the Contractor incurs or is
likely to incur direct loss and/or expense for which he would not be
reimbursed by a payment under any other provision in these Conditions
due to a deferment of giving possession of the site or relevant part of it
under clause 2.5 or because the regular progress of the Works or of any
part of them has been or is likely to be materially affected by any part of
the Relevant Matters, the Contractor may make written application to
the Architect/Contract Administrator. If the Contractor makes such
application, save where these Conditions provide that there shall be no
addition to the Contract Sum or otherwise exclude the operation of this
clause, then, if and as soon as the Architect/Contract Administrator is of
the opinion that the regular progress has been or is likely to be materi-
ally affected as stated in the application or that direct loss and/or
expense has been or is likely to be incurred due to such deferment, the
Architect/Contract Administrator shall from time to time thereafter
ascertain, or instruct the Quantity Surveyor to ascertain, the amount of
the loss and/or expense which has been or is being incurred; provided
always that the Contractor shall:

.1 make his application as soon as it has become, or should reason-
ably have become, apparent to him that the regular progress has
been or is likely to be affected;



.2 in support of his application submit to the Architect/Contract
Administrator upon request such information as should reason-
ably enable the Architect/Contract Administrator to form an
opinion; and

.3 upon request submit to the Architect/Contract Administrator or to
the Quantity Surveyor such details of the loss and/or expense as
are reasonably necessary for such ascertainment.

Relevant Matters
4.24 The following are the Relevant Matters:

.1 Variations (excluding any loss and/or expense relating to a Con-
firmed Acceptance of a Schedule 2 Quotation but including any
other matters or instructions which under theses Conditions are to
be treated as, or as requiring, a Variation);

.2 instructions of the Architect/Contract Administrator:
.1 under clause 3.15 or 3.16 (excluding an instruction for expen-

diture of a Provisional Sum for defined work);
.2 for the opening up for inspection or testing of any work,

materials or goods under clause 3.17 (including making
good), unless the cost is provided for in the Contract Bills or
unless the inspection or test shows that the work, materials or
goods are not in accordance with this Contract; or

.3 in relation to any discrepancy in or divergence between the
Contract Drawings, the Contract Bills and/or other docu-
ments referred to in clause 2.15;

.3 suspension by the Contractor under clause 4.14 of the perform-
ance of his obligations under this Contract, providing the suspen-
sion was not frivolous or vexatious;

.4 the execution of work for which an Approximate Quantity is 
not a reasonably accurate forecast of the quantity of work
required;

.5 any impediment, prevention or default, whether by act or omis-
sion, by the Employer, the Architect/Contract Administrator, the
Quantity Surveyor or any of the Employer’s Persons, except to the
extent caused or contributed to by any default, whether by act or
omission, of the Contractor or of any of the Contractor’s Persons.

Amounts ascertained – addition to Contract Sum
4.25 Any amounts from time to time ascertained under clause 4.23
shall be added to the Contract Sum.

Reservation of Contractor’s rights and remedies
4.26 The provisions of clauses 4.23 to 4.25 are without prejudice to
any other rights and remedies which the Contractor may possess.
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The contractual requirements: NEC

The New Engineering and Construction Contract is somewhat different to

the JCT Contract. Within the NEC is core clause 6, which is titled ‘Com-

pensation Events’. Under this clause a contractor is entitled to both time

and money, with sub-clauses 62 to 65 inclusive relevant to the money

aspect of compensation events. These sub-clauses state:

62 Quotations for compensation events
62.1 After discussing with the Contractor different ways of dealing with

the compensation event which are practicable, the Project Manager
may instruct the Contractor to submit alternative quotations. The
Contractor submits the required quotations to the Project Manager
and may submit quotations for other methods of dealing with the
compensation event which he considers practicable.

62.2 Quotations for compensation events comprise proposed changes
to the Prices and any delay to the Completion Date and Key
Dates assessed by the Contractor. The Contractor submits
details of his assessment with each quotation. If the programme
for remaining work is altered by the compensation event, the
Contractor includes the alterations to the Accepted Programme
in his quotation.

62.3 The Contractor submits quotations within three weeks of being
instructed to do so by the Project Manager. The Project Manager
replies within two weeks of the submission. His reply is

• an instruction to submit a revised quotation,
• an acceptance of a quotation,
• a notification that a proposed instruction will not be given or

a proposed changed decision will not be made or
• a notification that he will be making his own assessment.

62.4 The Project Manager instructs the Contractor to submit a revised
quotation only after explaining his reasons for doing so to the
Contractor. The Contractor submits the revised quotation within
three weeks of being instructed to do so.

62.5 The Project Manager extends the time allowed for

• the Contractor to submit quotations for a compensation event
and

• the Project Manager to reply to a quotation

if the Project Manager and the Contractor agree to the extension
before the submission or reply is due. The Project Manager noti-
fies the extension that has been agreed to the Contractor.
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62.6 If the Project Manager does not reply to a quotation within the
time allowed, the Contractor may notify the Project Manager to
this effect. If the Contractor submitted more than one quotation
for the compensation event, he states in his notification which
quotation he proposes is to be accepted. If the Project Manager
does not reply to the notification within two weeks, and unless
the quotation is for a proposed instruction or a proposed
changed decision, the Contractor’s notification is treated as
acceptance of the quotation by the Project Manager.

63 Assessing compensation events
63.1 The changes to the Prices are assessed as the effect of the com-

pensation event upon

• the actual Defined Cost of the works already done,
• the forecast Defined Cost of the work not yet done and
• the resulting Fee.

The date when the Project Manager instructed or should have
instructed the Contractor to submit quotations divides the work
already done from the work not yet done.

63.2 If the effect of a compensation event is to reduce the total Defined
Cost, the Prices are not reduced except as stated in this contract.

63.3 A delay to the Completion Date is assessed as the length of time
that, due to the compensation event, planned Completion is later
than planned Completion as shown on the Accepted Programme.
A delay to a Key Date is assessed as the length of time that, due
to the compensation event, the planned date when the Condition
stated for a Key Date will be met is later than the date shown on
the Accepted Programme.

63.4 The rights of the Employer and Contractor to changes to the
Prices, the Completion Date and the Key Dates are their only
rights in respect of a compensation event.

63.5 If the Project Manager has notified the Contractor of his decision
that the Contractor did not give an early warning of a compensa-
tion event which an experienced contractor could have given, the
event is assessed as if the Contractor had given early warning.

63.6 Assessment of the effect of a compensation event includes risk
allowances for cost and time for matters which have a significant
chance of occurring and are at the Contractor’s risk under this
contract.

63.7 Assessments are based upon the assumptions that the Contractor
reacts competently and promptly to the compensation event, that
any Defined Cost and time due to the event are reasonably
incurred and that the Accepted Programme can be changed.
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63.8 A compensation event which is an instruction to change the
Works Information in order to resolve an ambiguity or inconsis-
tency is assessed as if the Prices, the Completion Date and the
Key Dates were for the interpretation most favourable to the
Party which did not provide the Works Information.

63.9 If a change to the Works Information makes the description of
the Condition for a Key Date incorrect, the Project Manager cor-
rects the description. This correction is taken into account in
assessing the compensation event for the change to the Works
Information.

64 The Project Manager’s assessments
64.1 The Project Manager assesses a compensation event

• if the Contractor has not submitted a quotation and details of
his assessment within the time allowed,

• if the Project Manager decides that the Contractor has not
assessed the compensation event correctly in a quotation and
he does not instruct the Contractor to submit a revised quota-
tion,

• if, when the Contractor submits quotations for a compensa-
tion event, he has not submitted a programme or alterations
to a programme which this contract requires him to submit or

• if, when the Contractor submits quotations for a compensa-
tion event, the Project Manager has not accepted the Contrac-
tor’s latest programme for one of the reasons stated in this
contract.

64.2 The Project Manager assesses a compensation event using his
own assessment of the programme for the remaining work if

• there is no Accepted Programme or
• the Contractor has not submitted a programme or alterations

to a programme for acceptance as required by this contract.

64.3 The Project Manager notifies the Contractor of his assessment of
a compensation event and gives him details of it within the
period allowed for the Contractor’s submission of his quotation
for the same event. This period starts when the need for the
Project Manager’s assessment becomes apparent.

64.4 If the Project Manager does not assess a compensation event
within the time allowed, the Contractor may notify the Project
Manager to this effect. If the Contractor submitted more than
one quotation for the compensation event, he states in his notifi-
cation which quotation he proposes to be accepted. If the Project
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Manager does not reply within two weeks of this notification the
notification is treated as acceptance of the Contractor’s quota-
tion by the Project Manager.

65 Implementing compensation events
65.1 A compensation event is implemented when

• the Project Manager notifies his acceptance of the Contrac-
tor’s quotation,

• the Project Manager notifies the Contractor of his own assess-
ment, or

• a Contractor’s quotation is treated as having been accepted by
the Project Manager.

65.2 The assessment of a compensation event is not revised if a fore-
cast upon which it was based is shown by later recorded
information to have been wrong.
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28 Prolongation claims

It is good practice for the detailed prolongation, or loss and expense, claim

to be set out in three sections, namely:

1 site overheads and establishment;

2 head office overheads;

3 other costs and charges.

1 Site overheads and establishment

This section can be subdivided as necessary into the following heads of

claim:

A Staff

Under this head, the site staff actually based on the project, or directly

associated with the project on a part-time basis, for the specific delay

period or periods, should be listed together with their actual cost per week.

For example:

Delay period one: 4 weeks (weeks 26 to 29 inclusive)

Project Manager Mr ‘aaa’ 4 weeks @ £1,200.00 per week

General Foreman Mr ‘bbb’ 4 weeks @ £950.00 per week

Assistant Foreman Mr ‘ccc’ 4 weeks @ £800.00 per week

Quantity Surveyor Mr ‘ddd’ 4 weeks @ £900.00 per week

Area Manager (part) Mr ‘eee’ 4 weeks @ £600.00 per week

Buyer (part) Mr ‘fff’ 4 weeks @ £250.00 per week

B Site establishment

Under this head, the site establishment costs actually spent on the project

for the specific delay period or periods should be listed. For example,

Delay period one: 4 weeks (weeks 26 to 29 inclusive)



Hire of Offices 4 weeks @ £800.00 per week

Office Equipment 4 weeks @ £250.00 per week

Plant & Equipment 4 weeks @ £550.00 per week

Small Tools 4 weeks @ £200.00 per week

Scaffolding 4 weeks @ £500.00 per week

Electricity charges £1,800.00 ? 4/13 weeks

Telephone charges £360.00 ? 4/13 weeks

Security 4 weeks @ £400.00 per week

Welfare 4 weeks @ £450.00 per week

C Other project-related costs

Preliminary thickening

This relates to additional staff being employed on the project during the

contract period, as a consequence of the number of instructions, revisions

to drawings and dealing with a flow of information that was above that

anticipated at tender stage.

A narrative will be necessary explaining the circumstances in detail. For

example, an assistant QS may have been employed to action an excessive

number of architects’ instructions and other information flow items; an

additional general foreman employed on site to review the many drawing

revisions and instructions; an agency engineer to assist the general

foreman. Additional to their basic costs are their associated site establish-

ment costs.

Head office-related costs; general

One aspect of a loss and expense claim which is commonly misunderstood

is the loss of contribution to head office overheads and profit. In fact many

contractors forget the impact of a delayed project on their head office

costs. It is, after all, the head office that provides the support and guidance

to the on-site project team. Head office costs are paid for by the money

received for carrying out work on the company’s projects, and head office

staff and support facilities are allocated to each project accordingly. There-

fore, if a project is delayed and extended in time, then the support pro-

vided by the head office must also be extended for the same duration.

Typically, claims for loss of overheads and profit are combined as one

head of loss. While this is not necessarily inappropriate, it is important to

consider the characteristics of head office overheads and thus to recognise

when they can be distinguished as a separate head of claim from loss of

profits. Head office costs, sometimes referred to as home-office costs, are

typically associated with the overall management of the business. They will

usually include property costs, rent, rates, heat and light together with

other central services and utilities. They also include the cost of head office
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staff, the directors and other senior management and support staff, their

salaries and other benefits including cars and pension payments; the cost of

information systems, finance and accounting departments, perhaps the in-

house legal team and secretariat; and, often, the cost of a central QS/design

team as well as related selling and marketing costs.

2 Head office overheads

This head of claim is for recovery of, or contribution to, the contractor’s

overheads and profit. While strictly speaking these are two heads, namely

lost overheads and loss of profits, as stated earlier, they are usually com-

bined and treated as one ‘head of claim’. In essence, the logic behind a

‘contribution claim’ is that, as a result of delay or disruption to a given

contract, head office resources inevitably become involved in dealing with

the problems that arise in managing and providing support services to the

contract in such circumstances. This will divert management resources

from other duties, including the efficient and profitable running of other

contracts, and perhaps, more importantly, looking for and winning new

work.

Both of these diversions can lead to a reduction in the claimant’s profit,

through inefficiencies on other contracts or through failure to obtain con-

tributions towards the overheads and profit of the business from new

work.

The concept of lost contribution to overheads and profit is fairly

straightforward to argue. But it is often a different matter producing suffi-

cient robust evidence in a particular case to prove loss, even on the balance

of probabilities. Again much will depend on the extent and quality of the

contractor’s records; and this means not just its accounting records. It can

be equally important to be able to furnish contemporaneous records

demonstrating the impact of the contract disruption on other parts of the

business. The records could also include a schedule of tender opportunities

not taken up or perhaps an analysis showing a reduction in tender success

rate.

Calculation of the loss

Where the evidence justifies a claim for lost contribution to head office

overheads and profit, how should it be calculated? By its very nature as a

hypothetical loss there is no single right figure for any given claim.

The fact that damages cannot be assessed with certainty does not relieve

the wrongdoer of paying damages. Where the precise evidence is obtain-

able the certifier, contract administrator, arbitrator, adjudicator or court

naturally expects to have it; but where it is not, the certifier or court must

do the best it can.

As much certainty and particularity must be given, both in submissions
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and pleadings, as proof of damages. However, damages can be received for

future or projected loss – if reasonably anticipated – as a result of the

defendant’s wrong, whether such future damage is certain or contingent.

Very few companies are prepared to open up their accounting records

to demonstrate their head office costs, so this is resolved by applying for-

mulae based on the contract price and the duration of the extended con-

tract period. The three most common formulae for calculating head office

overheads are,

1 the Hudson formula;

2 Emden’s formula;

3 Eichleay formula.

The Hudson formula

This formula was put forward in Hudson’s Building and Engineering Con-
tracts, tenth edition (1970). It uses the percentage allowance made by the

contractor in his original contract sum for head office overheads and profit

as the basis for the loss of contribution to overheads. The following

formula is then applied.

Prolongation claims 229

The Hudson formula is a very broadbrush approach to dealing with

claims for head office overheads. However, it may not be appropriate to

claim for loss of profit unless there is a clear indication that the contractor

would have been able to earn profits on other contracts but for the

overrun. Also it takes as its base overhead and profit percentages from the

original contract price and these may not properly reflect the contractor’s

true overhead cost and profitability.

Emden’s formula

This formula can be found in Emden’s Building Contracts and Practice,

eighth edition. It involves a two-stage calculation that applies the percent-

age that the contractor’s total overheads and profit bear to the total

revenue of the company. The second stage applies this percentage to the

contract price, contract period and the period of delay to determine the

weekly cost recoverable.

The advantage of this formula is that it uses a head office overhead per-

centage based on the contractor’s total business rather than on the specific

contract in dispute. Again this formula does not necessarily reflect the real



effect on overhead costs arising from the delay, but it may provide a rea-

sonable approximation particularly if some simplistic approach is looked

for to assist in negotiating an out-of-court settlement. See below.
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The Eichleay formula

This formula originated in the United States, and seeks to establish the

proportion of a contractor’s head office overhead attributable to the

project in question. It uses this proportion to compute an amount of over-

head cost per week or per month and applies this to the period of delay.

The Eichleay formula is a three-stage calculation shown below:

Worked examples of the three formulae are included in chapter 29.

Which formula should be used?

The selection of a formula for head office overheads will depend on the

circumstance of each case.

However, a word of caution about the Hudson formula. This relies on

the accuracy and reliability of the contractor’s tender. Also, the contract

sum used for the calculation may contain an element of head office over-

heads and profit, so there could be double counting.

A further word of caution concerning the Eichleay formula. If a



significant proportion of the total value of the project, say 10 per cent, is

the value of variations, then an adjustment should be made to the

input value into the formula to take account of the fact that the varia-

tions themselves may contain an element of head office overheads and

profit.

Finally, it is suggested that the certifier, contract administrator, arbitra-

tor, adjudicator or court should not be bound by the results of a particular

formula, and that the use of one formula be compared with the results of

another formula.

3 Other costs and charges

It is clear from established case law that contractors are entitled to finance

charges as part of their prolongation, or loss and expense, claims.

When evaluating the cost of financing, the following important issues

should be taken into account:

1 The appropriate rate of interest is that actually paid by the contractor

provided that it is not unreasonable.

2 The financing cost shall be calculated on the basis that it is charged by

the contractor’s bank, i.e. the same rates and compounding interest at

the same intervals.

3 However, where the contractor is self-financed or financed from

within its own corporate group, the appropriate rate of interest is that

earned by the contractor, or its corporate group, on monies it has

placed on deposit.

Setting a date for interest payments to start

The Society of Construction Law’s ‘Delay and Disruption Protocol’ offers

good advice on this matter in paragraphs 1.15.6 and 1.15.7:

There are often arguments as to the date on which interest on a Con-
tractor’s claim should start to run. Contractors will argue that it
should be the date on which they incurred expenditure for which they
are entitled to compensation. Employers will say that interest should
run only from the date that the Contractor has provided all informa-
tion needed to satisfy them that the expenditure has been incurred.

The appropriate starting date will not be the same in all circum-
stances, but generally the starting date for the payment of interest
should be the earliest date on which the principal sum could have
become payable, which will be the date for payment of the certificate
issued immediately after the date the Contractor applied for payment
of the loss and/or expense. This will be subject to any notice require-
ments in the contract. In contracts where there are no certificates, the
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Protocol recommends that interest should start to run 30 days after
the date the Contractor suffered the loss and/or expense.

These are sensible suggestions, and it is recommended that they are fol-

lowed.

Prolongation of individual activities

For delays not on the actual critical path, there will be no general prolon-

gation costs. However, there may be some time-related costs attributable

to a particular activity, and its associated activities.

For example, an activity, not on the project’s actual critical path, such

as the fixing of specialist roof fascia and soffit panels may have required

scaffolding to be in place for its entire duration together with craneage for

part of its duration. If this work was delayed as a consequence of late

information for which the employer was responsible then the cost of the

scaffolding and craneage required solely for the activity should be recover-

able.

Preceding the detailed section of the prolongation claim, it is good prac-

tice for the opening sections of the claim to contain the following informa-

tion:

1 Introduction

2 The parties: formal details of the employer, contractor, architect and

others in the professional team.

3 The contract: the form and specific type of contract, the contract sum,

and then details of the clauses in the contract that the claim is made

under.

4 The works: a brief description of the project.

5 Summary of facts: factual details of major events during the project

together with dates of notices issued to the architect, engineer or con-

tract administrator regarding additional costs or loss and expense

incurred. Copies of the documents referred to should be included in an

appendix.

6 Basis of the claim, referring in detail to the provisions (clauses) in the

contract under which the claim is made.

7 Prolongation, the period of prolongation to be stated together with

other relevant details such as extension of time and delay analyses sub-

missions.
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29 Worked example

Project details for the worked example

The project chosen for the worked example is a new mixed-use development,

comprising 22 apartments, shops and offices. The contract value was £22

million, the contract start date was 3 October 2005 and the contract period

was 56 weeks. The contract between the parties was the Joint Contracts Tri-
bunal Standard Building Contract with Quantities, 2005 edition.

Unfortunately, delays occurred on the project, and practical completion

was achieved some 22 weeks late. The contractor submitted several exten-

sion of time submissions based on the ‘windows’ technique, which is a ret-

rospective delay analysis methodology. After reviewing the contractor’s

extension of time submissions, the contract administrator awarded exten-

sions of time of 18 weeks in total.

After receiving the extension of time award, the contractor submitted

the following prolongation claim.

1 Introduction
2 The Parties

Details of the employer, contractor, architect, structural engineer, ser-

vices engineer and Quantity Surveyor are given.

3 The Contract
The Contract between the parties was the Joint Contracts Tribunal
Standard Building Contract with Quantities, 2005 edition. The Con-

tract Sum is stated, together with the contract start date and Date for

Completion of the Works.

This submission provides the necessary detail to allow the sum of

loss and expense that we, the contractor, have incurred under clauses

4.23 to 4.25, ‘Loss and Expense’, of the Contract.

4 The Works
The nature and location of the intended works are detailed in the first

Recital of the Contract, namely,

‘A new mixed-use development, comprising 22 apartments, shops

and offices, located at “xxx”.’



5 Summary of Facts
i On 15 September 2005, the Contract Administrator gave written

notice to the Contractor to take possession of the site and
commence the works on 3 October 2005.

ii The Contractor took possession of the site and commenced the
works on 3 October 2005.

iii The Contractor gave the following notices of delay in accordance
with clause 2.27 of the Contract.
i Letter dated 12 December 2005, as a result of architect’s

instruction 007.
ii Letter dated 17 January 2006, as a result of architect’s

instruction 022.
iii Letter dated 22 February 2006, as a result of architect’s

instruction 043.
iv Letter dated 16 March 2006, as a result of architect’s instruction

062.
v Letter dated 6 April 2006, as a result of architect’s instruction

070.
vi Letter dated 6 May 2006, as a result of architect’s instruction

083.
vii Letter dated 22 July 2006, as a result of architect’s instruction

108.
viii Letter dated 19 August 2006, as a result of architect’s

instruction 122.
ix Letter dated 24 September 2006, as a result of architect’s

instruction 145.
x Letter dated 7 October 2006, as a result of architect’s

instruction 161.
xi Letter dated 19 October 2006, as a result of architect’s

instruction 176.
xii Letter dated 7 November 2006, as a result of architect’s

instruction 183.
xiiiLetter dated 17 December 2006, as a result of architect’s

instruction 201.
xiv Letter dated 7 January 2007, as a result of architect’s instruction

211.
xv Letter dated 22 February 2007, as a result of architect’s

instruction 222.
iv The Contractor provided further particulars, as requested by the

Contract Administrator.
v Before the date of Practical Completion the Contract Administrator

made 5 number Awards of extension of time totalling 16 weeks, thereby
revising the Date for Completion of the Works to 20 February 2007.

vi Practical Completion of the project was achieved on 3 April 2007,
some 22 weeks later than the original Date for Completion of the
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Works and 6 weeks later than the latest revised Date for
Completion of the Works.

vii On 4 May 2007, the Contractor submitted a further submission,
supported by a detailed Delay Analysis, requesting an extension of
time until 3 April 2007.

viii After consideration of the Contractor’s latest extension of time, and
after reviewing his previous decisions, the Contract Administrator
awarded a further extension of time of 2 weeks (making a total of
18 weeks), thereby revising the Date for Completion of the Works
to 6 March 2007.

ix Copies of the documents referred to above are included in appendix
‘xx’.

5 Basis of this Loss and Expense Claim
The Contract contains the following provisions.

(Note: clauses 4.23 to 4.25 of the Contract are repeated in full)
6 Evaluation of Loss and Expense

For the reasons given in 5 above, the contractor is entitled to direct

loss and/or expense as follows:

Prolongation Costs

Site Overheads & Establishment
The period of prolongation is 18 weeks. The contractor is entitled to

reimbursement of direct loss and/or expense for 18 weeks which

occurred in the following time periods.

a 2005; 4th quarter 3 weeks
b 2006; 1st quarter 4 weeks
c 2006; 3rd quarter 4 weeks
d 2006; 4th quarter 5 weeks
e 2007; 1st quarter 2 weeks

a Direct loss and expense incurred for the 3-week delay in 4th quarter
of 2005.
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b Direct loss and expense incurred for the 4-week delay in 1st quarter
of 2006.
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c Direct loss and expense incurred for the 4-week delay in 3rd quarter
of 2006.



d Direct loss and expense incurred for the 5-week delay in 4th quarter
of 2006.
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e Direct loss and expense incurred for the 2-week delay in 1st quarter
of 2007.



Total Site Overheads and Establishment £160,230.00

Head Office Overheads
As a consequence of the 18 weeks’ delay to the project, the Contractor

was required to retain key staff and resources on site for an additional

period of 18 weeks and was deprived of making a contribution to the

company’s head office overheads and profit. Furthermore, head office

support staff and services were involved with the project for a period

of 18 weeks. The Contractor is therefore entitled to recover this loss

pursuant to the provisions mentioned in ‘5’ above.

Using the Eichleay formula,

238 Prolongation claims

Total Head Office Overheads £242,307.72
Note: the Eichleay formula was presented in the submission, but for
comparison purposes, the results using the Hudson and Emden formu-
lae are given below.

Total Loss and Expense claim for 18 weeks’ Prolongation £402,527.72
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Appendix 1
Definitions and glossary

This appendix provides definitions and explanations for words and expres-
sions commonly used in extension of time and delay situations.

The appendix includes information in the ‘Glossary of Terms’ as pro-
duced by the Planning Engineers Organisation, which has kindly given its
permission for this inclusion.

Acceleration Taking or planning active measures to complete work ahead
of the project programme and/or to recover delays. Such action usually
increases the overall cost of the project. See also Mitigation.

Accepted programme A programme submitted by a contractor, or subcon-
tractor, for the whole of the works for acceptance by the CA (or
similar). Once so accepted, it becomes known as the ‘accepted pro-
gramme’.

Activity An operation or process in a project that consumes time and also
usually consumes or uses other resources, e.g. people, materials, equip-
ment. An activity is a measurable element of the total project pro-
gramme, but depending on the hierarchy or level of detail of the
programme, may be divisible into smaller or more detailed activities.

Activity duration The time calculated or estimated to carry out an activity,
generally taking into account a specific level of resource.

Activity ID A unique code, usually alpha-numeric that identifies each
activity in a project.

Activity-on-arrow network A network technique that uses arrows to rep-
resent activities. Preceding and succeeding activities join at nodes or
events.

Activity-on-node network A network technique that uses nodes (generally
symbolised by ‘boxes’) to represent activities. Also known as a prece-
dence diagram.

Activity-orientated scheduling The method of developing a programme
that determines the sequence and timing of activities based on the
logical work process only and does not take account of any potential
limitations of resources.

Actual dates The dates relating to when an activity started and/or finished.



Actual duration The length of time an activity took to complete.
Actual finish The date when an activity finished.
Actual progress The amount of work that has been completed at a given

point in time.
Actual start The date when an activity started.
As-built dates The actual start and finish dates for an activity.
As-built network A network such that the activity durations, sequence and

start and finish dates reflect the actual durations, actual start and actual
finish dates. Dependencies and other constraints in the as-built network
should be carefully considered to represent the actual dependencies and
constraints encountered in the project and as such they result in the
actual durations, actual start and actual finish dates of the activities.

As-built programme A programme that represents the history of the
project showing the actual start, actual finish and actual duration of the
activities. The as-built programme does not necessarily have any logic
links. It is usually in barchart format.

As-late-as-possible Timing or positioning of an activity in a programme at
its latest start/latest finish dates such that there is no free float on the
activity and the timing of other activities in the programme and overall
duration of the programme is not affected.

Backward pass The procedure whereby the latest dates of activities in a
network are calculated.

Barchart A graphical chart on which activities are represented as bars
drawn to a common time scale. Typically, a date scale is drawn across
the top of the page and a list of activities down the lefthand side of the
page. Activity timing and durations are represented by horizontal bars.
Additional information, such as resources, costs and dependencies are
also often shown on the chart.

Baseline programme A fixed or record programme against which current
or future activity is referenced. Often taken to mean the first or original
plan, but can be reset (for instance following a change to the project
scope) at which point the reset programme becomes the baseline pro-
gramme.

Branch A discrete part of a programme generally represented by a single
activity that is broken down by a project hierarchy and comprises
further detail at sub-activity level.

Buffer activity An activity in a programme that acts as a contingency or to
artificially absorb float.

Calculate schedule The mathematical analysis of a network, generally
using a computer and project management software, to determine the
earliest and latest starts and finishes and float of the activities and the
overall project duration. Often carried out following the addition of
actual progress to determine the effect of progress on the network, pri-
marily the completion date of the project.

Calendar A list of the time intervals during which activities can be worked
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and/or resources used. Typical data includes working days/non-working
days, start and finish times for shifts, weekends, holiday periods and
extra workdays. Each activity and/or resource will have a calendar
attached to it. A project can contain many calendars, each with differ-
ent working and non-working periods.

Change or variation Any difference between the circumstances and/or
content of the contract works as carried out, compared with the circum-
stances and/or content under which the works are described in the con-
tract documents as required to be or intended to have been carried out.
A change or variation may or may not carry with it a right to an exten-
sion of time and/or additional payment.

Collapsed as-built A method of delay analysis where the effects of events
are ‘subtracted’ from the as-built programme to determine what would
have occurred but for those events.

Compensable event Expression sometimes used to describe an employer
risk event in respect of which the contractor is entitled to compensation.

Compensation The recovery or payment of money for work done or time
taken up whether by way of valuation, loss and/or expense or damages.

Concurrency True concurrent delay is the occurrence of two or more
delay events at the same time, one an employer risk event, the other a
contractor risk event, the effects of which are also felt at the same time.
The term ‘concurrent delay’ is often used to describe the situation where
two or more delay events arise at different times, but the effects of them
are felt (in whole or in part) at the same time. To avoid confusion, this
is more correctly termed the ‘concurrent effect’ of sequential delay
events.

Constraints Restrictions that affect the sequence or timing of an activity.
These include predecessor dependencies but more often refer to imposed
dates.

Constructive acceleration Acceleration following failure by the employer
to recognise that the contractor has encountered employer delay for
which it is entitled to an EOT and which failure required the contractor
to accelerate its progress in order to complete the works by the prevail-
ing contract completion date. This situation may be brought about by
the employer’s denial of a valid request for an EOT.

Contract administrator (CA) The person responsible for administration of
the contract, including certifying what extensions of time are due, or
what additional costs or loss and expense should be allowed. Depend-
ing on the form of contract, the person may be referred to by such
terms as employer’s agent, employer’s representative, contract adminis-
trator, project manager or supervising officer or be specified as a
particular professional, such as the architect or the engineer. The con-
tract administrator may be one of the employer’s employees.

Contract completion date The date by which the contractor is contractu-
ally obliged to complete the works. As well as being an overall date for
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completion, the contract completion date may be the date for comple-
tion of a section of the works or a milestone date. The expression ‘com-
pletion date’ is sometimes used by contractors to describe the date when
they plan to complete the works (which may be earlier than the contract
completion date).

Contractor risk event An event or cause of delay which under the contract
is at the risk and responsibility of the contractor.

Critical activity An activity with zero float. If a critical activity is delayed
or extended, it will delay or extend the completion of the project and,
generally, if a critical activity is advanced or reduced it will advance or
reduce the completion of a project.

Critical delay A delay to progress of any activity on the critical path will,
without acceleration or re-sequencing, cause the overall project dura-
tion to be extended, and is therefore referred to as a ‘critical delay’.

Critical path The sequence of activities through a project network from
start to finish, the sum of whose durations determines the overall
project duration. There may be more than one critical path depending
on workflow logic.

Critical path analysis (CPA) and Critical path method (CPM) The critical
path analysis or method is the process of deducing the critical activities
in a programme by tracing the logical sequence of tasks that directly
affect the date of project completion. It is a methodology or manage-
ment technique that determines a project’s critical path. The resulting
programme may be depicted in a number of different forms, including a
Gantt or barchart, line-of-balance diagram, pure logic diagram, time-
scaled logic diagram or as a time-chainage diagram, depending on the
nature of the works represented in the programme.

Culpable delay An expression sometimes used to describe a contractor
delay.

Delay analysis The methodological investigation of the causes and effects
of activities, or sequences of activities, completing later than planned.

Delay event An event or cause of delay, which may be either an employer
risk event or a contractor risk event.

Delay to completion This expression may mean either delay to the date
when the contractor planned to complete its works, or a delay to the
contract completion date.

Delay to progress A delay which will merely cause delay to the contrac-
tor’s progress without affecting the contract completion date. It is either
an Employer Delay to Progress or a Contractor Delay to Progress.

Dependency Logical interrelationships between activities. In a network
there can be one or more dependency between any two activities. There
are four types of dependency: ‘finish to finish’, ‘finish to start’, ‘start to
finish’ and ‘start to start’. The dependencies dictate the sequence in
which activities can be carried out.

Disruption Disturbance, hindrance or interruption of a contractor’s
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normal work progress, resulting in lower efficiency or lower productiv-
ity than would otherwise be achieved. Disruption does not necessarily
result in a delay to progress or delay to completion.

Driving Where there are a number of dependencies to an activity the
driving dependency is the dependency, or dependencies, that result in
the timing of the start and/or finish of that activity. The implication is
that there is free float on non-driving dependencies.

Drop line A method of indicating progress of activities on a barchart. A
vertical line starting at Time Now links the ends of the bars at the point
representing the progress achieved for that activity. Where the drop line
deviates to the left the activity is behind programme, where the drop
line is vertical the activity is on programme and where the drop line
deviates to the right the activity is ahead of programme.

Duration The length of time needed to complete an activity. The time
period can be determined inductively, by determining the start and
finish date of an activity or deductively by calculation from the time
necessary to expend the resources applied to the activity.

Early finish This is the earliest programmed calendar date on which an
activity can be finished before any of its succeeding float is consumed.

Early start This is the earliest programmed calendar date on which an
activity can be started before any of its preceding float has been con-
sumed.

Employer delay An expression commonly used to describe any delay
caused by an employer risk event.

Employer delay to completion A delay which will cause a contract com-
pletion date not to be met.

Employer delay to progress A delay which will merely cause delay to the
contractor’s progress without causing a contract completion date not to
be met.

Employer risk event An event or cause of delay which under the contract
is at the risk and responsibility of the employer.

Excusable delay Sometimes used to describe an employer delay in respect
of which the contractor is entitled to an extension of time.

Extension of time (EOT) Additional time granted to the contractor to
provide an extended contractual time period or date by which work is
to be, or should be completed and to relieve it from liability for
damages for delay (usually liquidated damages).

Float or Slack The amount of time between the early start date and the
late start date, or the early finish date and the late finish date of any of
the activities in a programme.

Free float The amount of time an activity can be delayed beyond its early
start/early finish dates without delaying the early start or early finish of
any immediately following activity.

Gantt Chart Barchart named after its originator, Henry Gantt.
Global claim A global claim is one in which the contractor seeks
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compensation for a group of employer risk events but does not or
cannot demonstrate a direct link between the loss incurred and the indi-
vidual employer risk events.

Hammock An activity representing the period from the start of an activity
to the completion of another. Sometimes used as a way of summarising
the duration of a number of activities in a programme as one single
duration.

Hanging activity An activity not linked to any preceding or successor
activities. Sometimes called a ‘dangling activity’.

Head office overheads Head office overheads are the incidental costs of
running the contractor’s business as a whole and include indirect costs,
which cannot be directly allocated to production, as opposed to direct
costs, which are the costs of production. Among other things, these
overheads may include such things as rent, rates, directors’ salaries,
pension fund contributions and auditors’ fees.

Impact The effect that a change has on an activity or the effect that a
change to one activity has on another activity.

Key date Expression sometimes used to describe a date by which an iden-
tifiable accomplishment must be started or finished. Examples include
‘power on’, ‘weathertight’ or the start or completion of phases of con-
struction or of phases or sections of the contract, or completion of the
works.

Lag Lag in a network diagram is the minimum necessary lapse of time
between the finish of one activity and the finish of another overlapping
activity.

Lead The opposite of lag, but in practice having the same meaning. A pre-
ceding activity may have a lag to a successor activity – from the
perspective of the successor activity, that is a lead.

Liquidated and ascertained damages (LADs) or Liquidated damages (LDs)
A fixed sum, usually per week or per day, written into the contract as
being payable by the contractor in the event that the works are not
completed by the contract completion date, original or extended.

Logic links The normal links are as follows:

• finish-to-start (FS);
• lagged finish-to-start (FS+/–);
• start-to-start (SS);
• lagged start-to-start (SS+/–);
• finish-to-finish (FF);
• lagged finish-to-finish (FF+/–);
• lagged start and finish (SF+/–).

See Appendix 2 for further details and examples of logic links.
Method statement A written description of the contractor’s proposed

manner of carrying out the works or parts thereof, setting out the
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assumptions underlying the programme, the reasoning behind the
approach to the various phases of construction and listing all the work
encapsulated in the programme activities. It may also contain the activ-
ity duration calculations and details of key resources and gang
strengths.

Milestone A key event selected for its importance in the project. Com-
monly used in relation to progress, a milestone often serves to signify a
key date.

Mitigation To mitigate means to make less severe or less serious. In con-
nection with delay to progress or delay to completion, it means min-
imising the impact of the risk event. In relation to disruption or
inefficient working, it means minimising the disruption or inefficiency.
Failure to mitigate is commonly pleaded as a defence or partial defence
to a claim.

Must start/Must finish Most project management software allows the user
to specify that an activity must start or must finish on a specific date.
Using the software in this way restricts the ability of the programme to
react dynamically to change on the project.

Negative lag See Logic links above.
Negative total float Expression sometimes used to describe the time by

which the duration of an activity or path has to be reduced in order to
permit a limiting imposed date to be achieved. Negative float only
occurs when an activity on the critical path is behind programme. It is a
programming concept, the manifestation of which is, of course, delay.

Non-compensable event Expression sometimes used to describe what the
protocol calls a contractor risk event.

Non-excusable delay Sometimes used to describe what the protocol calls
contractor delay.

Path An activity or an unbroken sequence of activities in a project
network.

PERT ‘Programme Evaluation and Review Technique’: a programming
technique, similar to critical path analysis, but whereby the probability
of completing by the contract completion date is determined and moni-
tored by way of a quantified risk assessment based on optimistic, pes-
simistic and most likely activity durations.

Planned completion date See Contract completion date.
Practical completion The completion of all the construction work, subject

only to very minor items left incomplete. It is generally the date when
the obligation to insure passes from the contractor to the employer and
the date from which the defects liability period runs. This is the term
used under the Joint Contracts Tribunal family of contracts. Under the
Institution of Civil Engineers forms and in the International Federation
of Consulting Engineers forms it is referred to as substantial comple-
tion.

Precedence diagram A multiple dependency, activity-on-node network in
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which a sequence arrow represents one of four forms of precedence
relationship, depending on the positioning of the head and the tail of
the sequence arrow. See also Logic links.

Programme The programme illustrates the major sequencing and phasing
requirements of the project. Otherwise known as the schedule.

Prolongation The extended duration of the works during which costs are
incurred as a result of a delay.

Resource Expression to describe any variable capable of definition that is
required for the completion of an activity and may constrain the
project. This may be a person, item of equipment, service or material
that is used in accomplishing a project task.

Resource levelling Expression used to describe the process of amending a
schedule to reduce the variation between maximum and minimum
values of resource requirements. The process removes peaks, troughs
and conflicts in resource demands by moving activities within their early
and late dates and taking up float. Most project-planning software
offers an automated resource-levelling routine that will defer the
performance of a task within the imposed logical constraints until the
resources assigned to the tasks are available.

Risk event See Employer risk event and Contractor risk event.
Schedule Another name for the programme.
Slack Another name for total float.
Sub-network A group of activities or durations, logically linked. In the

protocol it is to be used to illustrate the work flowing directly from an
employer risk event.

Substantial completion See Practical completion.
Time impact analysis Method of delay analysis where the impacts of

particular delays are mapped out at the point in time at which they
occur, allowing the discrete effect of individual events to be determined.

Total float The amount of time that an activity may be delayed beyond its
early start/early finish dates without delaying the contract completion
date.

Updated programme In the protocol the updated programme is the
accepted programme updated with all progress achieved. The final
updated programme should depict the as-built programme.

Works What the contractor is obliged to construct is referred to as the
works.

Variation See Change.
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Appendix 2
Levels of programmes

Contents

1 Client’s or owner’s programme/schedule;
2 Proposed levels of programme/schedule for a single project;
3 Proposed levels for smaller projects;
4 Proposed levels of programme/schedule for a programme of projects;
5 Important associated considerations.

1 Client’s or owner’s programme/schedule

The purpose of the client’s or owner’s programme/schedule is to set out
the client’s/owner’s desired overall time requirements for the project.

A number of different types of organisation might produce this pro-
gramme or schedule, including the client/owner themselves, their project
manager, an architect, engineer or quantity surveyor. This will vary from
industry to industry and will be largely dependent upon the structure and
contractual arrangements of the individual project.

The purpose of this programme/schedule is to inform the project
participants as to what the client/owner wants to be achieved. This pro-
gramme/schedule is sometimes used as the basis for obtaining tenders for
the work that follows. It also sometimes serves to describe the client’s
vision or aspirations, in terms of time, appointments, phasing, handovers
and the like.

Rarely is this programme/schedule based on a critical path analysis.
Sometimes it is not presented as a programme or schedule at all, instead
being described by a set of dates in a contract, enquiry document, or as a
set of milestone target dates to be achieved. This often lays out the major
date time frames for design, procurement, assembly, production, construc-
tion, etc.

This programme/schedule has not been included within the standard
levels as defined in this volume; it invariably is not part of the main plan-
ning/scheduling undertaken on the project – it defines the key stages and
dates of all of the work that follows.



2 Proposed levels of programme/schedule for a single
project

Appendix 1 at the end of this document presents the proposed standard-

ised levels of programme/schedule for a single project. Later in this docu-

ment the levels for an entire range of projects, or programme of projects,

are described.

The various programmes or schedules produced for a single project are

generally produced using five levels, and each is discussed within this

volume.

The basic premise of this volume is that programmes/schedules should

be produced using a standard set of levels.
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Level 1 –
Master

Level 2 –
Summary

Level 3 –
Detail

Level 4 –
Specific

Level 4 –
Constraints

Level 4 –
Term

Level 5 – 
Sub Contractors

Level 1 The overall master programme/schedule for the project

The purpose of this level 1 programme/schedule is to show the overall co-

ordinated timing of all aspects of the project. This will include topics such

as feasibility, design, procurement, manufacture, assembly, production,

construction, installation and commissioning.

Sometimes, this level 1 programme/schedule is used during the initiation

or feasibility stage of a project and may form part of an overall business plan.

This is the high-level programme/schedule against which the overall

timing of the project is set out and communicated against which the

overall progress is reported to the client/owner. Often, it is presented not

only as a barchart, but also with a set of milestone dates against which the

project is monitored.



Ideally, this programme/schedule should be no more than a single sheet,
containing perhaps 30 to 100 activities (depending upon the complexity of
the project). The target milestone dates defined by the client/owner are
often also included.

This programme/schedule will normally illustrate the critical path of the
project.

The important point here is to consider who will receive and review this
level 1 programme/schedule, which can often include people who do not
readily understand such matters, meaning that the level of complexity
should reflect this. There is little point in producing something that cannot
be understood by those who need to access it.

Level 2 The summary level programmes/schedules for the project

The main purpose of these programmes/schedules at level 2 is to set out
when each of the key elements will take place. For example, they should
detail when each part of the design will be undertaken, or each part of the
procurement/assembly, or each part of the installation, production or con-
struction. These programmes/schedules are to illustrate a summary of the
more detailed levels that follow.

They will often comprise a suite of linked individual programmes for
each key element of the project, such as design, procurement and produc-
tion or construction. Alternatively this could be one programme that
includes the work of all key elements of the project, with the programmes
of individual elements, such as design, procurement, production or con-
struction, being created by using filters to select which activities are to be
represented on individual programmes/schedules.

Ideally, these various programmes/schedules will all be produced or
coordinated by a single party, although this will depend on the contractual
arrangements for the project.

The entire scope of the project should be covered at this and subsequent
levels. These summary programmes will show the critical path for the
project. Another main purpose may be the control of the project by EVA,
CPA, etc. They should involve sufficient detail to do three things.

First, they should enable all involved in that element to fully understand
what needs to be done when and by whom.

Second, they should enable those involved in a particular element to
fully understand how their own work interfaces with that work in
another element (or within the same element). For the purposes of this
volume, different elements might be design, procurement, installation,
production or construction. A good example of this is the design of the
project. The level 2 summary design programme will be used by, say,
the procurement or construction team to understand how the timing of
the design will affect the procurement or installation/construction
activities that follow.
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Third, they should facilitate the monitoring and reporting of progress
on the project.

The number of activities on these level 2 programmes will obviously
depend on the complexity of the project. As a suggestion, individual activ-
ities should take no longer than four to six weeks each, as longer periods
make it difficult to assess progress.

In most cases, it will be essential for each of the level 2 programmes to
be logically linked together, in order that the implications of progress
achieved on one element can be seen on another element.

On smaller projects, these summary programmes/schedules may not be
needed.

Level 3 The detailed level

The purpose of detailed level 3 programmes/schedules is to show the
detailed timing of all of the activities on the project. They should definitely
show the critical path, and will often include details of the resources
needed to undertake that element or stage of the work.

Sometimes, depending on the contractual arrangements for the project,
one party will be responsible for producing all of these level 3 pro-
grammes/schedules and for coordination between them. For example, on a
project being undertaken on a design and build contractual arrangement,
this will almost certainly be the case.

In other instances, say where the design is undertaken by one party and
the installation/production/construction by a different separate party (for
example, in UK traditional, fixed-price construction contracts) these
various level 3 programmes/schedules might be produced by different
organisations.

Examples of the different types of level 3 programme/schedule include
the following:

• The detailed design programme, showing every drawing to be pro-
duced.

• The detailed authorities’ approvals and statutory processes pro-
gramme.

• The detailed procurement programme, outlining the timing of subcon-
tract tenders to be obtained, placing of orders, manufacture times,
lead times, delivery dates and the like.

• The detailed production, construction, installation or assembly pro-
grammes/schedules, including the timing of all physical works on site,
for each part of the project.

Additionally, each of the programmes/schedules could be further broken
down into off-site and on-site works.

Often, these detailed programmes are produced in advance of appoint-
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ing the various specialists (designers and subcontractors) in order to set
out the overall detailed timing of activities and interfaces on the project.
This is often difficult to achieve as the input from those specialists is
required to fully test the detail. Also, some degree of replacing the original
detail will be required once the various specialists’ own programmes/
schedules are received.

Depending upon the contractual arrangements for the project, these pro-
grammes/schedules might or might not be shared with the client. Whether
they are or not, the purpose of them is to clearly set out when each indi-
vidual detailed part of the project is to be undertaken and by whom.

Level 4 The specific, term and constraints level

The main purpose of this level is to extract material from the level 3 key
detailed information that is then used to create further programmes/sched-
ules at level 4. These are a group of programmes/schedules often produced
by filtering the detail of the level 3 programmes although sometimes these
level 4 programmes are stand-alone programmes not linked electronically
to other levels.

These cover a wide range of uses, these typically being:

• programmes/schedules produced to cover specific areas or aspects of
the project;

• short-term and medium-term look-ahead programmes/schedules cover-
ing the detailed activities for the next few days, weeks or months,
sometimes referred to as look-ahead programmes/schedules;

• programmes/schedules specifically produced to give guidance to indi-
vidual subcontractors on when their work will need to be carried out,
sometimes called constraints programmes.

Often these specific level programmes/schedules are derivatives of the
detailed level 3 ones and are created by applying a number of different
filters based on the coding structure and capabilities of the software used.
For example, these filters/coding structures can be used to produce pro-
grammes/schedules of work for each manager, each subcontractor, or for
different areas of work or location, or by floor level, etc.

Level 5 The subcontractors’ programmes/schedules

These level 5 programmes/schedules allow the subcontractors to set out
the detailed timing of their own work. They are often produced by subcon-
tractors to further define their work if the detail contained at level 3 is
insufficient for their purposes. No matter what system the subcontractors
adopted, the overall time frame for their work must conform to the time
frames set out in the level 3 programme/schedule.
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The subcontractors uses these programmes/schedules to monitor and
report progress of their own works. Most often, they are held in different
software databases to the level 1, 2, 3 and 4 programmes/schedules.

The particular contractual arrangements and processes involved might
determine that the level 5 programmes are not electronically linked to the
levels above. They might be regarded as stand-alone in their own right.
However, whether electronically linked to the levels above or not, it is
essential that the critical path for each individual subcontractor’s work is
shown on their own programme. Later, if there is a claim from a subcon-
tractor, it is crucial that the originally anticipated subcontractor’s critical
path was shown in order to assess the validity of that claim.

There are essentially two approaches to the subcontractors’ pro-
grammes/schedules. The subcontractors could either produce these as
stand-alone programmes/schedules, or the subcontractors could assist in
the development of the level 3 programmes/schedules, with their own spe-
cific activities being included within the main level 3 programme/schedule.

3 Proposed levels for smaller projects

On some smaller projects, different arrangements may be used for the
various levels of programming/scheduling.

Depending upon the size of the project, levels 3, 4 and 5 are sometimes
combined together into one single level. This can incorporate the work of
all parties into one detailed programme, with one party retaining respons-
ibility for that detailed programme.

Additionally, on some smaller projects, the level 2 summary pro-
grammes/schedules may not be necessary.

4 Proposed levels of programme/schedule for a group or
programme of projects

The proposed standardised levels of programme/schedule for a group or
programme of projects are almost exactly the same as described for an
individual project in section 4 above, in that the levels of programme/
schedule for each project within a group of projects will be the same as
that described in section 2.

The main difference with a group of projects is that an additional level
of programme/schedule, called level 0, is introduced to show the summary
of all projects within the group.

The level of detail in this level 0 programme/schedule depends on
how many projects make up that group or programme. If it is a small
number, say three or four, then each of the individual projects could be
represented by, say ten activities each. If a large number of individual pro-
jects make up the group, then each project might be represented by only
one activity.
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5 Important associated considerations

When reviewing the various programmes/schedules defined in this volume,
one also has to consider how they will be created. While this is not the
purpose of this volume, it is worth mentioning here that there could be
two approaches to this.

The first is whether all of the various levels are created as one integrated
programme/schedule. One can see that the various levels could be pro-
duced working towards what will eventually be a single, totally integrated,
fully logic-linked programme/schedule that is divided into the various
levels. This can be achieved by the creation of the level 1 programme/
schedule first, with level 2 being a detailed expansion of level 1, the level 2
programme/schedule is then in turn further detailed to create level 3, and
so on.

This approach ensures that all activities are fully integrated with all
other activities at every level. This is without a doubt the most suitable
option as it aids simplicity – having all of the programme/schedule
information in one place maintains control and limits the chance of confu-
sion, or even worse, unco-ordinated programmes/schedules with the
inevitable problems that will arise.

The second approach is potentially more difficult, in that the various
levels are produced as separate individual programmes/schedules that are
not integrated, but maintained as stand-alone. This approach is sometimes
practically easier to achieve, in that the various parties responsible for
certain aspects of the scheduling – say a design firm, a manufacturing firm,
a construction contractor and subcontractors – will find it easier to
produce their own programmes/schedules. However, this approach can
lead to the content being held in different locations on different databases
and can lead to confusion and out-of-date information being used.

It can be argued that one approach is more valid than the other but, as
stated above, this is not the purpose of this volume.

Whichever approach is adopted, what is important is that, once the
various levels of programme/schedule have been completed and approved
by all, they become the as-planned programme/schedule against which all
subsequent programmes/schedules are measured.

Occasionally, one hears of projects that run two sets of programmes/
schedules – the master set and what is commonly known as a target pro-
gramme or schedule. The latter is often used in an attempt to shorten the
overall duration of the project but employing this method is fraught with
difficulties due to the potential for confusion as to which programme/
schedule different organisations, designers, contractors and subcontractors
are working to. Extreme caution must be exercised if this approach is
adopted.

Additionally, when creating the various levels of a programme/schedule,
one often also has to consider the impact of the work breakdown structure
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(WBS) of the project. From a programming/scheduling point of view, there
is often no real requirement to take the WBS into consideration, but prac-
tical application shows that this can be helpful on complex projects in
finding common ground between cost/budget and programming/schedul-
ing.

The various programmes produced at prequalification and tender stage
have been deliberately excluded here. This is due to the fact that most
often, these are separate programmes/schedules that are not linked to the
main project programmes/schedules.

What is not covered here is how the various levels of programme/sched-
ule are produced. In some organisations, the level 1 programme is pro-
duced first, with all subsequent levels being created as a derivative of that.
In other words, the various levels are created in sequence level 1, level 2,
level 3, and so on. In researching for this volume, it has become apparent
that in other organisations the detailed levels of programme/schedule may
be created first and then generate the master level.
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Appendix 3
Model specification for a ‘windows’
analysis

The starting point, as with any method of delay analysis, is the contract.
This should be reviewed, together with contractual/legal advisers if appro-
priate, to find out if there are any specific or implied clauses which deter-
mine the methodology or type of analysis.

Introduction

A windows analysis focuses on the impact of delays in specific periods of
time, identifying gains or losses (delays and recovery) to the actual critical
and sub-critical paths as they occur within each period of time.

The project life is divided into a series of consecutive time ‘windows’.
Each ‘window’ is analysed to identify the activities that were impacted, i.e.
delay or recovery, and the results are investigated to identify the events
that caused the deviation in progress.

This form of analysis identifies concurrent delays, through the examina-
tion of progress within a defined and short period of the project’s life. The
length and impact of concurrent delays on the project is established by
applying the same approach in consecutive windows.

It must be emphasised that the results of the analysis will not identify
the causes of delays, but only quantify the effect, or time impact, of such
causes. However, the linkage to a cause, or causes, should be able to be
established by using the analysis results to research and locate the neces-
sary contemporaneous factual information. This approach verifies the
cause-and-effect relationship.

Further, as windows analysis is based on actual delay that has occurred,
the results are more easily linked to quantum.

Methodology

General

1 The programme(s) used for analysis should be in the form of a
network (CPM format). This format enables the impact of a delay on



the project completion date, or other contractual milestones, to be
established. However, for some projects the ‘baseline programme’ is
only in the form of a barchart with no logic relationships between
activities. In these cases, a network should be created from the bar-
chart by the analyst, using his construction experience and technical
knowledge to introduce logic links between related work activities.
The activity durations should remain the same. When ‘time-analysed’,
the planned start and finish dates for activities should mirror those as
shown on the ‘baseline programme’ barchart.

2 The use of specialist in-house software should be avoided.
3 It is recommended that a transparent approach in carrying out a

windows analysis be adopted, and that an audit trail of the project’s
contemporaneous information reviewed and used for the analysis be
maintained and made available to support the analysis results. It is
advisable to provide reasoning for the selection of important informa-
tion and for any amendments to progress data, etc.

Preparation

1 Define the baseline programme, or programmes, to serve as a basis for
the analysis.
a It is recommended that the ‘baseline programme’ established at the

start of the project be used for analysis of the first window.
However, the programme should be subject to a rigorous
‘reliability exercise’, and any necessary modifications made, before
being used for analysis.

b If the baseline programme underwent a complete revision, was
issued to the contract administrator, and subsequent progress
reports were related to the ‘revised programme’, then this revised
programme should replace the original baseline programme for the
windows analysis, as and when it became the working programme.

c If further revised programmes were issued during the life of the
project, and became the working programme, then these should also
be incorporated into the analysis, replacing the previous programme,
again, as and when they became the working programme.

2 Establish the length of each window, and the number of windows.
a The windows can be weekly, fortnightly or monthly and will

generally be defined by the frequency of reports of actual site
progress. For example, if progress on a project was recorded
monthly as of the last day of each month, then a ‘window’ would
cover the period between 1 January and 31 January, and the next
window would cover the period between 1 February and 28
February, and so on up to project completion.

b Unless there are specific reasons, the first window should start on
the project commencement date and the last window should end on
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the project completion date, i.e. certified date of handover or
practical completion. This gives a series of consecutive windows
covering the life of the project.

3 Collect the progress data and review apparent anomalies.
a It is recommended that the project’s contemporaneous progress

reports should be used, where possible, as the basis for the
‘progress data’ in the analysis.

b Progress data consists of actual start and finish dates and, where an
activity’s actual duration spans more than a single window, the
percentage progress achieved as at the end of a window.

c The collected progress data should be reviewed for apparent
anomalies, e.g. an activity’s reported actual progress achieved
reduces in the subsequent window(s); an activity’s actual start and
finish dates are not consistent with the progress being reported.

Performing the analysis

Step 1 For the first window, the programme defined as the baseline pro-
gramme, having undergone the reliability exercise (see item 1a above), is
used. This is now known as the ‘start of window programme’ as at the
window start.
Step 2 Review and verify that the ‘start of window programme’ represents
the planned intent as known at the time. This is done by reviewing the
available contemporaneous project documentation, e.g. correspondence,
meeting minutes, change orders/variations, etc.
Step 3 Input into the ‘start of window programme’ the ‘progress data’ for the
end of the first window, and carry out a time analysis as at the end of the
window (the data date being the first working day of the second window).
Step 4 Review the results of the time analysis; and carry out a further
review, or ‘reality check’, of remaining work activities to ensure that the
time-analysed programme represents the planned intent as known at the
time. If necessary, amend activity logic and/or durations to comply with
the planned intent, and carry out a second time analysis. This programme
is now the ‘end of window programme’ as at the window end.
Step 5 The ‘end of window programme’ at the end of window 1, now
becomes the ‘start of window programme’ for the start of window 2.
Having carried out a ‘reality check’ on this programme, no further review
or amendment should be necessary.
Step 6 For window 2, input into this ‘start of window programme’ the
‘progress data’ for the end of the second window, and carry out a ‘time
analysis’ as at the end of the window. Then repeat steps 4 and 5.
Step 7 For subsequent windows, follow the procedure outlined in step 6.

On completion of the analysis of the final window, the full ‘windows’
analysis is complete.
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Glossary and explanatory notes

Baseline programme The programme covering the totality of the works
which has been submitted to the CA for acceptance.

End of window programme The programme as at the end of the window,
showing the as-built situation up to the end of the window and the
planned intent for the remaining works to project completion.

Reality check A review of the programme’s future activities to ensure that
they represent the planned intent as known at the time. This is done
by reviewing the available contemporaneous project documentation,
e.g. correspondence, meeting minutes, change orders/variations, etc.

Reliability exercise A rigorous review of the programme, activity dura-
tions and logic relationships.

Revised programme Once a revised programme is accepted by the con-
tract administrator, it replaces the ‘baseline’ programme.

Start of window programme The programme as at the start of the
window, showing the planned intent for works both in the window
and the remaining works after the window up to project completion.
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Appendix 4
Charts for worked example: time impact
analysis
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Charts for worked example: windows
analysis
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